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Abstract. The New Zealand Recent and Late Cenozoic Calyptraeidae are revised. Maoricrypta Finlay, 1926, is 
reinstated as a genus distinct from Crepidula Lamarck, 1899, for New Zealand Recent and Tertiary species with two 
muscles/scars beside the rim of the septal insertion. Maoricrypta sodalis , sp. nov. and M. kopua , sp. nov. are described, 
M. monoxyla (Lesson, 1830) is redefined, and M. youngi Powell, 1940, is reinstated as distinct from M. profunda (Hutton, 
1873). New Zealand species with a single (right) muscle/scar are referred to Grandicrepidula McLean, 1995. These 
include a Recent bathyal species G. collinae , sp. nov., and the Cenozoic species Maoricrypta salebrosa Marwick, 1929, 
and Crepidula densistria Suter, 1917. Grandicrepidula is interpreted as a genus rather than a subgenus of Crepidula. 
Zegalerus Finlay, 1926, is interpreted as a synonym of Sigapatella Lesson, 1830, and two new species of Sigapatella 
are described: S. ohopeana , sp. nov. of Middle Pleistocene age (Castlecliffian), and the other Late Pliocene or Early 
Pleistocene (Nukumaruan) S. nukumaruana , sp. nov. Sigapatella crater (Finlay, 1926) is interpreted as a junior synonym 
of S. terraenovae Peile, 1924. 


INTRODUCTION 

Calyptraeid gastropods are marine, suspension feeding, 
protandrous hermaphrodites that brood their young (Wer¬ 
ner 1951, 1952, 1953, 1959; Hoagland, 1977). The lim¬ 
pet-shaped shells are distinctive in having an internal 
shelf or septum, and typically are highly intraspecifically 
variable in shape, the aperture shape matching contours 
of preferred substrata, generally rocks or shells. Devel¬ 
opment may be planktotrophic, lecithotrophic or direct, 
with great interspecific variation in life history within 
these developmental modes (Hoagland, 1977; Collin, 
2000a, and references therein). 

The primary objective of the present contribution is to 
indicate that Maoricrypta and Grandicrepidula McLean, 
1995, are distinctive and appropriate genus groups for 
New Zealand species referred to Crepidula Lamarck, 
1799, by Hoagland (1977), and to indicate some defining 
characteristics of Sigapatella Lesson, 1830, which Bandel 
& Riedel (1994) interpreted as a synonym of Calyptraea 
Lamarck, 1799. New Zealand Recent calyptraeids are re¬ 
viewed taxonomically in this light, together with some of 
the Tertiary taxa. Finally, a key is provided for the New 
Zealand Recent Calyptraeidae. 

Abbreviations and text conventions: MNHN—Museum 
National d’Histoire Naturelle, Paris; NMNZ—Museum of 
New Zealand Te Papa Tongarewa, Wellington; NZGS— 
Institute of Geological and Nuclear Sciences, Lower Hutt. 

MATERIALS and METHODS 

Unless specified, all material examined is at NMNZ (reg¬ 
istration numbers preceded by “M.”). 


Radulae were dissected from buccal masses, cleared of 
tissue with dilute, cold aqueous solution of potassium hy¬ 
droxide, washed in distilled water, sonicated, and stored 
in 80% ethanol prior to dry mounting on carbon tape on 
aluminium stubs for scanning electron miscroscopy. Pro- 
toconchs were soaked in wetting agent (trisodium phos¬ 
phate), and sonicated in water to remove extraneous mat¬ 
ter, and stored in pure ethanol prior to attachment to stubs 
using colloidal carbon cement. Images were captured by 
digital light camera {uncoated specimens), and scanning 
electron microscopes (gold or carbon/gold/palladium 
coated specimens). All measurements are in SI units. 
Magnifications of enlarged images were established using 
a calibrated microscope optical graticule. Protoconch 
whorl counting follows Osselaer (1999). 

SYSTEMATICS 

Superfamily Calyptraeoidea Lamarck, 1809 
Family Calyptraeidae Lamarck, 1809 
Genus Maoricrypta Finlay, 1926 

Maoricrypta Finlay, 1926:393. Type species (by original 
designation): Crepidula costata G.B. Sowerby 1, 1824; 
Recent, northern New Zealand. 

Zeacrypta Finlay, 1926:393. Type species (by original des¬ 
ignation): Calyptraea monoxyla Lesson, 1830; Recent, 
New Zealand. (Introduced as a subgenus of Maoricryp¬ 
ta). 

Diagnosis: Shell slipper-shaped, large muscle scars be¬ 
side rim of septal insertion on left and right sides; septal 
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rim broadly and evenly concave or almost straight, at 
about right angle to longitudinal axis of shell. 

Remarks: Hoagland (1977) presented an unweighted 
multivariate analysis of 30 crepiduliform calyptraeids in¬ 
corporating shell size, muscle/muscle scar number, stack¬ 
ing, shell pigment, convexity, preferred substratum, ros- 
tration, septal area, septal sulcus, type of larval devel¬ 
opment, station, and distribution. The result suggested 
that any group based solely on the number of muscle 
scars would be polyphyletic. Hoagland (1977) synony- 
mized Maoricrypta with Crepidula Lamarck, 1799, es¬ 
sentially by stating that the genus was based on geogra¬ 
phy rather than phylogeny. As she admitted, however, M. 
costata (G.B. Sowerby 1, 1824), M. “ monoxyla ” (not 
Lesson, 1830 = M. sodalis Marshall, sp. nov.), and M. 
youngi Powell, 1940, are distinctive in having large mus¬ 
cle scars beside the rim of the septal insertion on both 
left and right sides, instead of a single muscle/scar on the 
right side, or no muscle/scar in either position, as in the 
great majority of crepiduliform species from outside the 
New Zealand region, including C. fornicata (Linnaeus, 
1758), the type species of Crepidula (Hoagland, 1977). 
Hoagland (1977) also admitted that M. costata and M. 
“monoxyla ” (i.e., M. sodalis) seem likely to be related 
despite pronounced differences in shell morphology, col¬ 
or, type of larval development, and habitat. Other New 
Zealand species with two muscle scars are Crypta pro¬ 
funda Hutton, 1873 (Waipipian?: Late Pliocene—see be¬ 
low), Crypta turnialis Bartrum & Powell, 1928 (Opoitian: 
Early Pliocene), and the stacking form common in Late 
Miocene (Tongaparutuan) beds in eastern Palliser Bay, 
which Dell (1952) identified as Crepidula wilckeusi Fin¬ 
lay, 1924. The muscle scars of Crypta opuraeusis Bar¬ 
trum & Powell, 1928 (Opoitian), Crepidula haliotoidea 
Marwick, 1926 (Tongaparutuan: Late Miocene), and Pi- 
laeopsis radiata Hutton, 1873 (type locality age Kapi- 
tean?: Late Miocene) (? = Crypta striata Hutton, 1873) 
have not been seen because the available specimens are 
filled with hard matrix, but they are extremely similar to 
C. turnialis and C. wilckeusi in gross facies and seem 
likely to be congeneric (it is quite possible that some of 
them are synonyms). New Zealand taxa with only one 
(right) muscle scar differ further from those with two in 
that the septum extends farther anteriorly on the left side 
than on the right (i.e., obliquely), instead of at about a 
right angle to the longitudinal axis of the shell: this group 
includes Maoricrypta salebrosa Marwick, 1929 (Dun- 
troonian: Late Oligocene), Crepidula densistria Suter, 
1917 (Altonian: Early Miocene), and Graudicrepidula 
collinae Marshall, sp. nov., described below. Exceptions 
are forms of Maoricrypta monoxyla that live attached to 
the exteriors of tightly dextrally coiled gastropods, in 
which the septum is oblique because the shell twists to 
right. 

Thus New Zealand species fall into two groups that 


clearly represent separate phylogenetic radiations, differ¬ 
ing from Crepidula (s. str.) in the number of muscles/ 
scars beside the rim of the septal insertion, the angle of 
the septum, and the shape of the septal rim. Maoricrypta 
Finlay, 1926, is available for New Zealand species with 
two muscles/scars and a simple septum set at about a 
right angle to the longitudinal axis of the shell. New Zea¬ 
land species with a single muscle/scar and a simple, 
oblique septum resemble the type species of Grandicre- 
pidula McLean, 1995 ( Crepidula grandis Middendorf, 
1849, Boreal Pacific), and are referred there. Although 
Graudicrepidula was introduced as a subgenus of Cre¬ 
pidula, I prefer to allocate it equal rank as a genus beside 
Maoricrypta , pending cladistic analysis of a much wider 
range of taxa than are discussed here, ideally incorporat¬ 
ing molecular data. Incidentally, all nominal Australian 
crepiduliform species that I have examined have a single 
muscle/scar and thus evidently belong in Grandicrepi- 
dula, the exception being M. iunnersa (Angas, 1865), 
which has two muscle scars and thus probably belongs in 
Maoricrypta. 

The only crepiduliform species known to me from out¬ 
side the New Zealand region with two muscles/scars, oth¬ 
er than M. immersa, are Crepidula adunca G.B. Sowerby 
I, 1825, and C. uorrisiarum Williamson, 1905, from the 
northeastern Pacific. Whether or not the extra muscle has 
been derived independently in these species remains to 
be established. Hoagland (1977) considered that the mus¬ 
cle/s beside the septal insertion (which attach the body to 
the shell roof) were novel structures that were not derived 
from the columellar muscle, remnants of which are at¬ 
tached along the anterior edge of the septum (i.e., colu¬ 
mella) in some species. This remains to be demonstrated 
histologically. 

Note that Crepidula haliotoidea Marwick, 1926, is not 
a junior homonym of Crepidula holiotoidea [sic] G. Fi¬ 
scher, 1807 (lectotype designated by Ivanov & Kantor, 
1991), though as indicated by Ivanov et al. (1993), Fi¬ 
scher’s name is clearly misspelled in the original publi¬ 
cation (Fischer von Waldheim, 1807). Crepidula holioto¬ 
idea is clearly not referable to Crepidula, and is more 
likely to belong in Calyptraea (s. str.). 

Hoagland’s (1977:365) record of Crepidula aculeata 
(Gmelin, 1791) from New Zealand is obviously based on 
mislocalized material, as it certainly does not occur in the 
New Zealand region. 

Maoricrypta costata (G.B. Sowerby I, 1824) 
(Figures 1, 2, 11, 25, 26, 66) 

Crepidula costata Sowerby, 1824, no. 23, pi. 152, fig. 3; 
Reeve, 1842:29, pi. 143, fig. 3; Reeve, 1859a, Crepi¬ 
dula pi. 4, figs. 21a, b; Martens, 1873:28; Sowerby, 
1883:67, pi. 452, figs. 113, 114; Suter, 1913:287, pi. 44, 
figs. 6, 6a; Iredale, 1915:456; Hoagland, 1977:370; Beu 
& Maxwell, 1990:408; Bandel & Riedel, 1994:341. 

Crepidula costata Deshayes, 1830:26; Quoy & Gaimard, 
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1835:414, pi. 72, figs. 10-12; Deshayes & Milne-Ed- 
wards, 1836:644; Hoagland, 1983:2. (All not Sowerby, 
1824, nor Morton, 1829). 

Crypto costata .—Hutton, 1873a:32; Hutton, 1873b: 14; Hut¬ 
ton, 1878:30; Hutton, 1880:87; Hutton, 1883:122, pi. 
14, fig. A. 

Crepiclula ( Crypto ) oculeoto. —Tryon, 1886:129 (in part not 
Gmelin, 1791), pi. 39, fig. 65 only. 

Crepidulo oculeoto. —Suter, 1904:79 (not Gmelin). 
Mooricrypto ( Mooricrypto ) costata. —Finlay, 1926:393; 
Powell, 1937:73. pi. 10, fig. 27; Powell, 1946:75, pi. 
10, fig. 27; Powell, 1957:99, pi. 10, fig. 27; Powell, 
1962:92, pi. 10, fig. 27; Powell, 1976:95, pi. 17, fig. 27; 
Powell, 1979:149, pi. 30, fig. 13. 

Crepidulo {Maoricrypta) costata. —Wenz, 1940:904, fig. 
2661. 

Mooricrypto costata. —Pilkington, 1974:419. 

Description: Shell adequately described by Suter (1913: 
287), and Powell (1979:149). Radula (Figure 66) distinc¬ 
tive among New Zealand Maoricrypta species in having 
narrowly tapered terminal cusps on central and lateral 
teeth, and relatively large terminal cusps on each lateral 
tooth. 

Type data: Crepidulo costata Sowerby: 3 “Probable syn- 
types” BMNH 1993118, the largest of which appears to 
be the original figured specimen. Crepidulo costata De¬ 
shayes: 3 syntypes MNHN; “Nouvelle-Zelande.” 

Other material examined: Fossil—Castlecliff, Wanga¬ 
nui, 5 lots (NMNZ) from unspecified horizons. Middle 
Pleistocene (Castlecliffian); Ohope (W15/644519), shell- 
beds below old reservoir in stream at foot of Ohope- 
Whakatane road, 1970-1971, B. A. Marshall, Castleclif¬ 
fian (4, M.43129); Te Piki road cutting, between Whan- 
gaparaoa and Te Araroa (Y14/561904), 1966-1969, B. A. 
Marshall, Late Pleistocene (Haweran) (3, M.40118). Re¬ 
cent—ca. 1500 specimens (114 lots NMNZ) from 
throughout the geographic and bathymetric range. 

Distribution (Figure 11): Middle Pleistocene (Castle¬ 
cliffian) to Recent. Cape Maria van Diemen to as far 
south as Mahia, North Island, New Zealand, living inter- 
tidally to 47 m. Dead shells from as deep as 74 m are 
probably due to post-mortem transport. 

Habitat: Attached to undersides of rocks and on living 
Perna canaliculus (Gmelin, 1791) (Mytilidae) at and be¬ 
low low tide level. Locally on bases of living Xenopliora 
neozelanica Suter, 1908 (Xenophoridae), in some cases 
together with M. youngi. 

Remarks: This common, well known species is distinc¬ 
tive among Recent crepiduliform calyptraeids from the 
New Zealand region in its typically strongly radially 
ribbed shell, pale ribs, and deeply pigmented interspaces. 

The oldest specimens examined are from unspecified 
horizons of Middle Pleistocene age in the Wanganui sec¬ 
tion, with the earliest recorded occurrence (Fleming, 


1953) in the Kaimatira Pumice Sand Formation, Wanga¬ 
nui (Middle Pleistocene). A good growth series from a 
Nukumaruan (Late Pliocene or Early Pleistocene) shell- 
bed (deposition depth almost certainly < 50 m) on the 
north bank of the Mangahao River, south of Mangahao, 
north Wairarapa (map reference NZMS260, T24/462805), 
apparently comprises two species, both with radially 
ribbed forms. The smaller of these species (M. 151103, 
length up to 26 mm) resembles Recent M. costata in pro¬ 
toconch (Figure 28) and early teleoconch morphology, 
and ranges from markedly depressed to highly arched, the 
majority of specimens having an irregular surface, a few 
with distinct radial ribs. The largest specimen resembles 
typical Recent specimens of M. costata in overall shape. 
By comparison, in the larger species (M.42648, length up 
to 44.5 mm), the start of the first whorl of the protoconch 
(Figure 29) is more completely covered by the teleo¬ 
conch, more specimens are radially ribbed, all but one of 
the shells larger than 14 mm are highly arched (one mod¬ 
erately arched specimen 21 mm long), and the apex be¬ 
comes strongly offset to the right side as the shell en¬ 
larges. The smaller species seems likely to be an early 
form of M. costata. The larger, highly arched species 
clearly belongs to the form-group that includes the type 
material of M. lialiotoidea, M. vacliata (Hutton, 1873), M. 
wilckeusi , M. tiiruialis , and M. opuraensis, the status of 
most or all of which will be difficult if not impossible to 
resolve until protoconchs are known (see remarks on M. 
youngi). Fleming (1953:209) recorded what is presum¬ 
ably the same highly arched species (as M. radio to) as 
having its last appearance at several localities in undif¬ 
ferentiated formations of the Kai-Iwi Group, overlying 
the Kaimatira Pumice Sand Formation (Middle Pleisto¬ 
cene), so it evidently went extinct during the Middle 
Pleistocene. Calyptraeids have an excellent fossil record 
in the Wanganui sequence (Fleming, 1953), though po¬ 
tentially highly fruitful analysis of the rich material al¬ 
ready available from there (NZGS) is beyond the scope 
of the present contribution. 

Maoricrypta costata has been recorded twice in the 
literature as occurring in Dunedin Harbour (Pilkington, 
1974; Bandel & Riedel, 1994), though I have been unable 
to acquire material from there for confirmation. Assuming 
these specimens were correctly identified (and there 
seems no reason to doubt this), the Dunedin population 
probably originated from the northern North Island 
through introduction attached to ship hulls. 

None of the specimens labeled as probable syntypes 
(BMNH) are strictly similar to the original illustration, 
though there is no reason to doubt that they are conspe- 
cific or syntypes. The largest of these specimens is closest 
to the original illustration, and was the one illustrated by 
Reeve (1859, pi. 4, figs. 21a, b). 

According to Martens (1873), this was the species re¬ 
corded from New Zealand as “La retorte cannelee” by J. 
& J. G. Favanne (1780:565), though the accompanying 
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illustration clearly does not represent any species occur¬ 
ring in the New Zealand region. Martens (1873) also stat¬ 
ed that Sigapatella novaezelandiae was recorded by the 
Favannes, but again none of the illustrations actually 
seems to represent it. 

Maoricrypta youngi Powell, 1940 
(Figures 3, 4, 7, 8, 9, 12, 27, 30, 70) 

Crypta contorta. —Hutton, 1873b: 14 (not Quoy & Gaimard, 
1835: Wanganui record only). 

Maoricrypta youngi Powell, 1940:232, pi. 33, figs. 12, 13. 

Maoricrypta {Maoriciypta) youngi. —Powell, 1946:75; Pow¬ 
ell, 1979:149, pi. 30, figs. 11, 12. 

Crepidula youngi. —Hoagland, 1977:394. 

Crepidula profunda. —Beu & Maxwell, 1990:259 (in part 
not Hutton, 1873). 

Description: Shell up to 26 mm long, crepiduliform; 
shape extremely variable (depending on substratum), pro¬ 
file ranging from highly arched and laterally compressed, 
to weakly convex and broad, apertural plain ranging from 
more or less flat to concave from side to side or from end 
to end. Exterior color typically uniform pale yellowish 
brown, occasional specimens deep yellowish brown, 
some strongly pigmented specimens with color pattern of 
irregular radial lines. Protoconch 1.50-2.00 mm long, 
first 0.6 whorl more or less smooth, 1.00—1.10 mm long, 
exposed part of start 330-430 (am wide; succeeding pa- 
telliform part sculptured with fine, crowded radial 
grooves. Teleoconch surface texture irregular, variable, no 
definite sculpture though occasional specimens with 
sculpture approximately matching that of gastropods to 
which they are attached; typically weakly twisting to right 
with increasing growth. Septal rim broadly and evenly 
concave, more or less at right angle to longitudinal shell 
axis. Left and right shell muscle scars large, beside in¬ 
sertion points of septal rim. Radula (Figure 70) resem¬ 
bling that of M. costata in relatively large size of terminal 
cusps on central and lateral teeth, but differing in that 
secondary cusps on these teeth are relatively larger. 

Type data: Holotype Auckland Institute and Museum 
AK 70437; Cape Maria van Diemen, N North Island, 
New Zealand, beach. 

Other material examined: Fossil —“Wanganui (U),” 



Figure 11. Distribution of Maoriciypta costata (G. B. Sowerby 
I, 1824) off North Island, New Zealand (200 and 1000 m isobaths 
indicated). 


apparently the specimens identified by Hutton (1873b) as 
C. contorta (2, M.27324: personally removed from as¬ 
sociated wooden tablet with a type-set label “ Crepidula 
crepidula L. (Suter, 1912). (Ciypta contorta Q. & G. Hut¬ 
ton, 1873. Loc. Wanganui (U)” = Pleistocene. Recent — 
Several hundred specimens (56 lots NMNZ) from 
throughout the geographic and bathymetric range. 

Distribution (Figure 12): Pleistocene and Recent. Off 
North Island from northern Northland to Cook Strait, 
New Zealand, living at low tide (Castlepoint) and at 18- 
88 m. 

Habitat: Under peripheral keels of living Astraea heli- 
otropiurn (Martyn, 1784) (off Cape Reinga, 88 m, 
M.36032; Waimarama, Hawke Bay, 15 m, M.95208; off 
Rangitikei, 75 m, M.51620). On bases of living Xeno- 


Figures 1-10. Shells of Maoricrypta species. Figures 1, 2. Maoriciypta costata (G. B. Sowerby I, 1824), Bow- 
entown. Bay of Plenty, sublittoral, length 41.3 mm (M.40049). Figures 3, 4. Maoriciypta youngi Powell, 1940, 
Colville Channel, 44 m, length 16.6 mm (M.35435). Figures 5, 6. Maoricrypta profunda (Hutton, 1873), lectotype, 
length 31 mm (NZGS TM8223). Figure 7. M. youngi (length 16.2 mm) in situ on living Haliotis virginea Gmelin, 
1791, off Amodeo Bay, Coromandel Peninsula, 12-15 m (M. 117792). Figure 8. M. youngi (length of larger indi¬ 
vidual 24.5 mm), in situ on base of living Xenophora neozelanica Suter, 1908, Colville Channel, 44 m (M.35435). 
Figure 9. M. youngi (length 20.5 mm) in situ behind apertural rim of living Maoricolpas roseus (Quoy & Gaimard, 
1834), off Cape Palliser, 73-183 m (M.9747). Figure 10. Maoricrypta monoxyla (Lesson, 1830) (length of largest 
individual 23.4 mm) in situ on living Turbo smaragdus Gmelin, 1791, Omokoroa, Tauranga Harbour (M. 18671). 
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Figure 12. Distribution of Maoricrypta youngi Powell, 1940 off 
North Island, New Zealand (200 and 1000 m isobaths indicated). 


phova neozelanica Suter, 1908 (off Hen Island, 51-57 m, 
M.35393; Colville Channel, 44 m, M.35435). On parietal 
area of pagurid-inhabited shell of Penion sulcatus (La¬ 
marck, 1816) (off Bare Island, Napier, 13 m, C. Duffy 
and A. L. Stewart, M. 110966). Beside outer lip rim of 
living Mcioricolpus roseus (Quoy & Gaimard, 1834) (off 
Karaka Bay, Wellington, 18 m, M.44147; off Cape Pal- 
liser, 73-183 m, M.9747). On exterior of pagurid-inhab¬ 
ited shell of Cliaronia latnpas (Linnaeus, 1758) (off Ma- 
hia Peninsula, 55 m, D. W. Gibbs, M. 117767). On spire 
of living Turbo smaragdus Gmelin, 1791 (Castlepoint, 
below lighthouse, rock pool, low tide, J. L. Raven, 
M. 152694). On last half whorl of living adult Calliostoma 
( Maurea ) grant! (Powell, 1931) (off Pania Reef, Napier, 
12 m, D. W. Gibbs, M.l 17791). 

Remarks: Maoricrypta youngi is closely similar to M. 
monoxyla in teleoconch morphology, but is immediately 
distinguishable by the brownish rather than white shell, 
the whitish instead of yellow animal, and the more 
strongly convex protoconch. Compared with pale, weakly 
sculptured forms of M. costata (with which it may occur 
on Xenophora neozelanica for example), M. youngi dif¬ 
fers in having a more paucispiral protoconch, which is at 
first smooth then crisply radially striate, and the start of 
the first whorl of which is considerably broader (width of 
exposed part 330-430 fxm, versus 230-270 jxm) and part¬ 
ly immersed in the teleoconch. 


Maoricrypta youngi is locally common as dead shells 
in Wellington Harbour sediments (e.g., dredge spoils from 
Falcon Shoal, off Karaka Bay, M.l5633), where, judging 
from aperture shape, they lived on shells of the gregarious 
turritellid gastropod Maoricolpus roseus, which occurs 
with them. The only specimens taken alive from Wel¬ 
lington Harbour and Cook Strait were attached outside 
and close to the apertural rims of living M. roseus (Figure 
9). 

Beu & Maxwell (1990:259) suggested that M. youngi 
may be a synonym of M. profunda (Hutton, 1873), but 
they are certainly specifically distinct, the start of the pro¬ 
toconch of the lectotype of M. profunda (Figures 5, 6) 
being considerably narrower than any Recent specimen 
of M. youngi (width 130 (mm, as against 330-430 pm). 
The lectotype of Crypta profunda (NZGS TM 8223, for¬ 
merly NMNZ M.l634)—here designated to ensure sta¬ 
bility should other, potentially specifically distinct syn- 
types be recognized—has well defined left and right mus¬ 
cle scars beside the septal insertion, and clearly belongs 
in Maoricrypta rather than Grandicrepidula. It was rela¬ 
beled (by R. K. Dell about 1948) “Shakespeare Cliff’' 
and “holotype,” presumably copied from a label on the 
tablet (no longer extant) to which it had been gummed, 
presumably during curation by Suter in 1912, who may 
have guessed at the locality (dimensions are closely ac¬ 
cordant with those originally given). When introducing 
C. profunda, Hutton (1873b) recorded as localities 
“Shakespeare Cliff; Awatere; Motanau (L); Patea; Wai- 
totara; Paparoa, Upper Wanganui; Broken River (U),” 
and characteristically failed to mention a type specimen 
or where it was from. The cited localities range in age 
from Early Miocene to Pleistocene. Unfortunately, in cit¬ 
ing only “Wanganui, Petane, Matapiro” (Late Pliocene— 
Pleistocene) for C. monoxyla (with C. profunda as a syn¬ 
onym), Hutton (1893) offered no clue by elimination, 
since material from older horizons was not covered in 
this particular publication. Judging from the associated 
matrix of soft, fine, grey sand, the lectotype is unlikely 
to have come from Broken River (Early Miocene), and 
seems more likely to have originated from a Pliocene or 
Pleistocene horizon. There is nothing precisely like it 
among any of the Nukumaruan or Castlecliffian material 
examined, so it seems unlikely to be younger than Early 
Pleistocene. As a matter of fact, the matrix is closely 
similar to that at Waihi Beach, Hawera (i.e., part of the 
generalistic “Waitotara” of Hutton = Waipipian: Late 
Pliocene), as is the state of preservation, so there seems 
a good possibility that the lectotype is a subadult of the 
large, smooth species that is common there, which has 
been identified as M. wilckensi (Finlay, 1924) (Laws, 
1940). 


Maoricrypta monoxyla (Lesson, 1830) 
(Figures 10, 17, 19, 20, 35, 67) 

Calyptmea ( Crepidula ) monoxyla Lesson, 1830:391. 
Crepidula contorta Quoy & Gaimard, 1835:418, pi. 72, figs. 
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15, 16; Deshayes & Milne-Edwards, 1836:645; Mar¬ 
tens, 1873:28; Hoagland, 1983:2. 

Cryptci contorta.— Hutton, 1873a:32. 

Crypta monoxyla. —Hutton, 1880:87; Hutton. 1883:122, pi. 
14, fig. B. 

Crypta unguiformis. —Hutton, 1878:30 (not Lamarck, 1822). 

Crepidula monoxyla. —Martens, 1873:28; Tryon, 1886:128, 
pi. 37, figs. 35, 36; Suter, 1904:79; Smith, 1915:81 (in 
part = M. sodalis)-, Hoagland, 1977:382, fig. 14 (in part 
= M. sodalis). 

Crepidula crepidula. —Suter, 1904 (not Linnaeus, 1767):79; 
Suter, 1913:286, pi. 44, figs. 5, 5a (not Linnaeus, in part 
= M. sodalis)', Oliver, 1923:529 (not Linnaeus). 

Crepidula ( Zeacrypta) monoxyla. —Thiele, 1929:249; Wenz, 
1940:904, fig. 2663; Powell, 1979:149 (in part = M. 
sodalis). 

Maoricrypta monoxyla .—Morton & Millar, 1968, pi. 17, 
figs. 7, 7a; Walsby & Morton, 1982:61. 

Calyptraea monoxyla. —Hoagland, 1983:4. 

NOT Crepidula monoxyla .—Harris, 1897:246. 

NOT Maoricrypta monoxyla. —Pilkington, 1974:421, figs. 
6A-D (= M. sodalis). 

NOT Crepidula monoxyla .—Eales, 1923:16, figs. 14, 15 (= 
M. sodalis ); Bandel & Riedel, 1994:342 (= M. sodalis). 

Description: Shell up to 29 mm long, rather thin, dirty 
white externally, porcellaneous white internally, apertural 
contour variable (matching substratum: exteriors of living 
helically coiled gastropod shells and mytilid bivalves), 
externally moderately to strongly convex. Periostracum 
thin, smooth, translucent, smooth. Protoconch depressed- 
patelliform, ovate, 2.5-3.3 mm long, smooth until about 
500 |jim long, thereafter strongly radially striate; bilater¬ 
ally strongly symmetrical apart from small, deeply im¬ 
mersed apical fold. Septum externally broadly convex, 
rim broadly and rather evenly concave. Muscle scars 
large, subcircular. Teleoconch with fine, crowded, irreg¬ 
ular, collabral wrinkles, otherwise no definite sculpture. 
Animal yellow. Radula (Figure 67) similar to that of M. 
costata though smaller and with a relatively much smaller 
terminal cusp on each lateral tooth. 

Type data: Calyptraea monoxyla : lectotype (this and the 
following here selected to stabilize the concept of the 
species in case additional, non-conspecific syntypes are 
discovered) and paralectotype MNHN; Bay of Islands, N 
North Island, New Zealand (Figures 17, 19). Crepidula 
contorta : lectotype (here selected) and paralectotype 
MNHN; Bay of Islands (Figure 20). 

Other material examined: Parengarenga Harbour, alive 
on Turbo smaragdus Gmelin, 1791, intertidal mudflats, 
29 November 1916, W. R. B. Oliver (7, M. 16444); off 
Akatarere Point, Parengarenga Harbour, 4 m, 21 February 
1974, R.V. Acheron (2, M.41308); Pukenui wharf, Hou- 
hora Harbour, alive, intertidal mudflats, 27 April 1961, 
W. F Ponder (4, M.45071); Manawara Bay, Bay of Is¬ 
lands, 2-6 m, 27 November 1971, M.V. Kokinga (9, 
M.40951); Orakawa Bay, Bay of Islands, 4-6 m, 27 No¬ 
vember 1971, M.V. Kokinga (2, M. 154906); Long Beach, 
Russell, Bay of Islands, alive on T. smaragdus Gmelin, 


1791, intertidal rocks, 8 December 1911, W. R. B. Oliver 
(10, M.16438); Oke Bay, Bay of Islands, alive on inter¬ 
tidal T. smaragdus, 29 November 1971, R. K. Dell (1, 
M.42086); Reef Point, Ahipara, alive, intertidal, 24 April 
1967, W. F. Ponder (4, M. 151210); Reotahi, Whangarei 
Heads, ex M. Holloway & A. G. Stevenson colln (4, 
M.90491); Army Bay, Whangaparoa, alive on intertidal 
T. smaragdus, 13 December 1966, W. F Ponder (2, 
M.45009); Port Fitzroy, Great Barrier Island, alive on in¬ 
tertidal Perna canaliculus (Gmelin, 1791), 10 December 
1916, W. R. B. Oliver (1, M. 16445); Westmere Reef, 
Auckland, 14 October 1966, W. F Ponder (1, M. 151208); 
Narrow Neck Reef, Auckland, alive on T. smaragdus, 1 
March 1962, W. F. Ponder (2, M. 154989); Takapuna Reef, 
Auckland, alive, intertidal, 7 November 1912, W. R. B. 
Oliver (8, M. 16439); Ponsonby Reef, Auckland, alive, in¬ 
tertidal, 23 August 1914, W. R. B. Oliver (2, 16443); 
Ponsonby Reef, alive on Perna canaliculus from rocks 
near low tide, 20 April 1912 and 12 October 1912, W. R. 
B. Oliver (many, M. 16450, M. 15626); Point Chavalier, 
Auckland, alive, intertidal, M. Holloway & A. G. Ste¬ 
venson colln (16, M.90493); Tarakihi Island, Waiheke Is¬ 
land, alive, intertidal, 2 January 1916, W. R. B. Oliver 
(24, M. 16448); Te Puru, Coromandel, beach, September 
1958, W. F. Ponder (30, M. 18685); off Happy Jack Island, 
Coromandel, alive on Baccinulum linea (Martyn, 1784) 
and B. vittatum (Quoy & Gaimard, 1833), 12-15 m, 
March 1993, D. W. Gibbs (6, M. 117795); off Gannet 
Rock, Motuwhao Islands, Coromandel, alive on Haliotis 
virginea Gmelin, 1791, Biiccinulum linea, and B. vitta¬ 
tum, 12-15 m, March 1993, D. W. Gibbs (10, M.l 17792); 
Tauranga Harbour, alive on T. smaragdus, intertidal mud¬ 
flats, 25 August 1920, W. R. B. Oliver (17, M.l6447); 
Otumoetai, Tauranga Harbour, alive on T. smaragdus, in¬ 
tertidal mudflats, 6 April 1995, B. A. Marshall & N. J. 
Peterson (7, M.l 19589); Omokoroa, Tauranga Harbour, 
alive on intertidal T. smaragdus, 31 May 1958, W. F. Pon¬ 
der (30, M.l8671); Sulphur Point, Tauranga Harbour, 10 
May 1906, W. R. B. Oliver (3, M. 16440); W side of Oku- 
rei Point, Maketu, alive on T. smaragdus, intertidal rocks, 
3 March 1996, B. A. Marshall & N. J. Peterson (5, 
M.l30244); Ohiwa Harbour, alive on T. smaragdus, in¬ 
tertidal mudflats, April 1967, B. A. Marshall (7, 
M.40069); Otamaroa, Cape Runaway, alive, intertidal, 8 
November 1977, B. A. Marshall (2, M.l 13581). 

Distribution: Northern North Island, as far south as Cape 
Runaway, New Zealand, taken alive intertidally to 15 m. 

Habitat: Living on external surfaces of live Turbo smar¬ 
agdus (Turbinidae), Biiccinulum linea and B. vittatum 
(Buccinidae), and Perna canaliculus (Mytilidae). Maori¬ 
crypta monoxyla is (or at least was) locally abundant in 
the Auckland area: a specimen of Perna canaliculus, 107 
mm long, collected at low tide from Ponsonby Reef, 
Auckland Harbour, in 1912, was almost completely cov¬ 
ered with limpets at all stages of growth (M.l6450)—see 




The Veliger, Vol. 46, No. 2 


Page 124 








B. A. Marshall, 2003 


Page 125 


reference to this by Oliver (1923, p. 529, as Crepidula 
crepidula). 

Remarks: Maoricrypta monoxyla traditionally has been 
interpreted as a species that lives both inside gastropod 
shells occupied by pagurid crustaceans, and outside living 
gastropods and bivalves. It transpires that there are three 
white, more or less smooth-shelled species with superfi¬ 
cially similar protoconchs living in association with other 
mollusks in the New Zealand region, which are charac¬ 
terized by protoconch size and sculpture, animal pigmen¬ 
tation, and habitat. The type specimens of C. monoxyla 
(and its synonym C. contorta) represent a species with a 
yellow animal and a strongly sculptured protoconch that 
consistently lives on the outside of shells of living gas¬ 
tropods and mussels, intertidally to about 15 m depth off 
the northern North Island. Although habitat of these type 
specimens was not recorded, shell morphology is char¬ 
acteristic of specimens living intertidally on Turbo smar- 
agdns (Figure 10). The two other species, which typically 
live within the apertures of helically coiled gastropod 
shells occupied by pagurids (never recorded associated 
with living mollusks), have whitish animals, more weakly 
convex or externally concave shells, and more weakly 
sculptured protoconchs. The common, widely distributed 
species traditionally interpreted as typical M. monoxyla 
(described herein as M. sodalis ), lives intertidally to 925 
m, and occurs sympatrically both with M. monoxyla and 
a third species (M. kopua), which occurs living off the 
Three Kings Islands and the northeastern North Island at 
78-400 m depth. 

Maoriciypta monoxyla has direct development and 
broods its young. 

The specimens used by Nelson & Morton (1979) for 
study of cyclical activity and epithelia renewal in the di¬ 
gestive gland tubules were recorded as having been col¬ 
lected intertidally associated with Turbo smaragdus, so 
evidently represent M. monoxyla rather than M. sodalis. 

Maoricrypta sodalis Marshall, sp. nov. 
(Figures 13, 14, 32, 33, 36, 68) 

Crypta {.lanacus ) unguiformis. —Hutton, 1873a:32 (not La¬ 
marck, 1822). 

Crypta unguiformis. —Hutton, 1880:87 (not Lamarck). 

Crypta {lanacus) unguiformis. —Harris, 1897:248 (not La¬ 
marck). 


Crepidula monoxyla. —Eales, 1923:16, figs. 14, 15 (not Les¬ 
son, 1830); Bandel & Riedel, 1994:342 (not Lesson). 

Maoricrypta {Zeacrypta) monoxyla. —Finlay, 1926:393 (not 
Lesson); Powell, 1937:73, pi. 10, fig. 26 (not Lesson); 
Powell, 1946:75, pi. 10, fig. 26 (not Lesson); Powell, 
1957:99, pi. 10, fig. 26 (not Lesson); Powell, 1962:92, 
pi. 10, fig. 26 (not Lesson); Powell, 1976:95, pi. 17, fig. 
26 (not Lesson); Powell, 1979:149 (in part), pi. 30, fig. 
14. 

Crepidula monoxyla. —Smith, 1915:81 (in part); Hoagland, 
1977:382, fig. 14 (in part). 

Crepidula crepidula. —Suter, 1913:286, pi. 44, figs. 5, 5a 
(not Linnaeus, in part = M. monoxyla). 

Crepidula {Zeaciypta) monoxyla. —Powell, 1979:149 (in 
part). 

Maoricrypta monoxyla. —Pilkington, 1974:421, figs. 6A-D 
(not Lesson). 

Diagnosis: Shell depressed, smooth, white; septal rim 
simple, at right angle to longitudinal axis, left and right 
muscles/scars beside insertion; protoconch 2.8-3.9 mm 
long, crisply striate. Animal white. 

Description: Shell up to 37 mm long, rather thin, uniform 
white, exterior dull, interior glossy, shape variable 
(matching substratum: typically interiors of helically 
coiled gastropod shells occupied by pagurid crustaceans), 
externally concave or weakly convex. Periostracum thin, 
smooth, translucent, pale buff, essentially smooth. Pro¬ 
toconch strongly depressed-patelliform, ovate, 2.8—3.9 
mm long, smooth until about 1 mm long, thereafter finely 
and crisply radially striate; bilaterally strongly symmet¬ 
rical apart from small, deeply immersed apical fold. Sep¬ 
tum externally weakly to rather strongly convex, rim 
broadly and rather evenly concave. Muscle scars large, 
subcircular. Teleoconch with fine, crowded, irregular, col- 
labral wrinkles, otherwise without definite sculpture. An¬ 
imal whitish, translucent. Anatomy (Eales, 1923:16—as 
Crepidula monoxyla). Radula (Figure 68) similar to that 
of M. monoxyla. 

Type data: Holotype NMNZ M. 155092, and paratypes 
(6, M137270); 36°06.9'S, 174°38.7'E, off Bream Tail, N 
North Island, New Zealand, alive within apertures of gas¬ 
tropod shells occupied by pagurids, 30 m, 25 February 
1997, F V. Ben Gunn. Paratypes: 35°53.6'S, 174°33.7'E, 
Bream Bay, alive, 22 m, 24 February 1997, F V. Ben 
Gunn (4, M. 137210); 36°02.4'S, 174°34.7'E, Bream Bay, 
alive, 16 m, 24 February 1997, E V. Ben Gunn (2, 
M.137275); 36°10.1'S, 174°41.9'E, off Te Arai Point, 


Figures 13-24. Shells of Maoricrypta and Grandicrepidula species. Figures 13, 14. Maoriciypta sodalis Marshall, 
sp. nov., holotype, off Te Arai Point, Northland, length 23.4 mm (M. 155092). Figures 15, 16. Maoriciypta kopua 
Marshall, sp. nov., holotype, off Great Barrier Island, 318 m, length 23.7 mm (M. 154760). Figures 17, 19. Maor¬ 
icrypta monoxyla (Lesson, 1830), lectotype. Bay of Islands, length 24 mm (MNHN). Figure 20. Maoricrypta 
monoxyla: lectotype of Crepidula contorta Quoy & Gaimard, 1835 (a junior synonym). Bay of Islands, length 19.3 
mm (MNHN). Figures 18, 21, 22-24. Grandicrepidula collinae Marshall sp. nov., holotype, E of Poor Knights 
Islands, 183-201 m, length 31.8 mm (M.154157). Scale bars = 500 jam. 
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alive, 41 m, 25 February 1997, F V. Ben Gunn (14, 
M.137257); 36°12.2'S, 174°44.7'E, off Te Arai Point, 
alive, 39 m, 25 February 1997, F V. Ben Gunn (5, 
M. 137289); 36°12.7'S, 174°45.3 , E, off Te Arai Point, 
alive, 37 m, 25 February 1997, F. V. Ben Gunn (26, 
M. 137300); 36°13.5'S, 174°45.0'E, off Te Arai Point, 
alive, 32 m, 25 February 1997, F. V. Ben Gunn (10, 
M.137307); 36°13.9 , S, 174°44.5'E, off Te Arai Point, 
alive, 18 m, 25 February 1997, F V. Ben Gunn (5, 
M.137318); 37°34.9'S, 177°54.7'E, off Cape Runaway, 
27-72 m, R.V. James Cook, 3 November 1979 (30, 
M.65233). 

Other material examined: Fossil —Landguard Bluff, 
Wanganui, 24 January 1909, W. R. B. Oliver, Late Pleis¬ 
tocene (Haweran) (1, M.16411); Te Piki road cutting, be¬ 
tween Whangaparaoa and Te Araroa (Y14/561904), 
1966-1969, B. A. Marshall, Haweran (4, M.40114). Re¬ 
cent —> 1000 specimens (194 lots, NMNZ) from 
throughout the geographic and bathymetric range. 

Distribution (Figure 36): Late Pleistocene (Haweran) to 
Recent. North, South, Stewart, and Snares islands. New 
Zealand, living intertidally to 925 m. 

Habitat: Typically within apertures of helically coiled 
gastropod shells occupied by pagurids. 

Remarks: Maoricrypta sodalis is one of the most com¬ 
mon and widely distributed calyptraeids in New Zealand, 
and has the greatest bathymetric range. As indicated 
above, M. sodalis has long been interpreted as part of the 
variation of M. monoxyla, which it resembles in proto¬ 
conch morphology and in having a white shell, but differs 
constantly in having a larger, more weakly radially striate 
protoconch, a flatter or externally concave teleoconch, 
and a whitish instead of yellow animal. 

Maoricrypa sodalis and the species described below 
are strongly convergent on the North American species 
Crepidula plana Say, 1822, C. depressa Say, 1822, and 
C. atrasolea Collin, 2000, in teleoconch morphology and 
habitat (Collin, 2000b). Development is direct (Pilking- 
ton, 1974). 

Etymology: Companion (Latin). 


^ i 



Figure 35. Distribution of Maoricrypta monoxyla (Lesson, 
1830) off North Island, New Zealand (200 and 1000 m isobaths 
indicated). 

Maoricrypta kopua Marshall, sp. nov. 

(Figures 15, 16, 34, 64, 69) 

Diagnosis: Shell depressed, smooth, white; septal rim 
simple, at right angle to longitudinal axis, left and right 
muscles/scars beside insertion; protoconch 3.9-5.0 mm 
long, weakly striate or smooth. Animal white. 

Description: Shell up to 28 mm long, rather thin, uniform 
white, exterior dull, interior glossy, shape variable 
(matching substratum: interior of apertures of helically 
coiled gastropod shells occupied by pagurid crustaceans), 
typically externally weakly convex. Periostracum thin, 
smooth, pale buff, essentially smooth. Protoconch de- 
pressed-patelliform, ovate, 3.9-5.00 mm long, weakly ra¬ 
dial striate or almost smooth, bilaterally strongly sym- 


<— 


Figures 25—34. Protoconchs of Maoricrypta species. Figures 25, 26. Maoricrypta costata (G. B. Sowerby I, 1824), 
Oke Bay, Bay of Islands, 4-6 m (M.39572). Figures 27, 30. Maoricrypta youngi Powell, 1940, Colville Channel, 
44 m (M.35435). Figure 28. Maoricrypta sp. cf. costata, protoconch, bank of Mangahao River, S of Mangahao, 
Late Pliocene or Early Pleistocene (Nukumaruan) (M.151 103). Figure 29. Maoricrypta sp. aff. costata , protoconch, 
bank of Mangahao River, S of Mangahao, Late Pliocene or Early Pleistocene (Nukumaruan) (M.42648). Figure 31. 
Maoricrypta monoxyla (Lesson, 1830), protoconch, Tauranga Harbour, intertidal (M. 18671). Figure 32. Maoricrypta 
sodalis Marshall, sp. nov., protoconch, Manukau Harbour, intertidal (M.45038). Figure 33. Maoricrypta sodalis , 
protoconch, off Motuhora Island, 72-84 m (M.60600). Figure 34. Maoricrypta kopua Marshall, sp. nov., protoconch, 
N of Three Kings Islands, 128 m (M. 151221). Scale bars 25-30 = 200 jxm, others = 500 jxm. 
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Figure 36. Distribution of Maoriciypta sodalis Marshall, sp. 
nov., off New Zealand (200 and 1000 m isobaths indicated). 


metrical apart from small, deeply immersed apical fold. 
Septum externally broadly convex, rim broadly and rather 
evenly concave, produced anteriorly farther on left side 
than on right. Muscle scars large, subcircular. Teleoconch 
with fine, crowded, irregular, collabral wrinkles, other¬ 
wise no definite sculpture. Animal whitish, translucent. 
Radula (Figure 69) similar to those of M. monoxyla and 
M. sodalis. 

Type data: Holotype M. 154760 and 2 paratypes 
M.118983, 36°13.8'S, 176°11.6'E, E of Great Barrier Is¬ 
land, N North Island, New Zealand, alive, 318 m, 6 Jan¬ 
uary 1995, F.R.V. Kaharoa. Paratypes: 35°33'S, 
174°57'E, E of Poor Knights Islands, alive inside aperture 
of pagurid-occupied gastropod shell, 201-183 m, 14 Feb¬ 
ruary 1974, R.V. Acheron (3, M.35376); 37°00.95'S, 
176°13.99'E, off The Aldermen, alive, 289-292 m, 10 
April 1996, F.R.V. Kaharoa (2, M.134083); off Mayor 
Island, alive, 350-400 m, 1991, scampi trawls (3, 
M. 116974). 

Other material examined: 33°57.0'S, 171°45.4'E, Mid¬ 
dlesex Bank, NW of Three Kings Islands, 98-103 m, 31 


January 1981, R.V. Tangaroa (2, M.151218); 33°57.0'S, 
172°19.0'E, King Bank, N of Three Kings Islands, alive, 
128 m, 1 February 1981, R.V. Tangaroa (5, M.151221); 
33°57.4'S, 172°19.4'E, King Bank, 128-123 m, 1 Feb¬ 
ruary 1981, R.V. Tangaroa (5, M. 151205); 33°58.0'S, 
172°30.6'E, 37 km NE of Great Island, Three Kings Is¬ 
lands, 550 m, 25 June 1978, R.V. Tangaroa (1, 
M. 151196); 33°59.9'S, 171°45.3'E, Middlesex Bank, 
186-196 m, 31 January 1981, R.V. Tangaroa (2, 

M.l 12787); 34°00'S, 171°55'E, Three Kings Trough, 805 
m, 15 July 1962, R.N.Z.F.A. Tui (1, M.20816); 34°01'S, 
172°07'E, N of Three Kings Islands, 622 m, 18 February 
1974, R.V. Acheron (1, M.34820); 34°01.2'S, 171°44.4'E, 
Middlesex Bank, 206-211 m, 31 January 1981, R.V. Tan¬ 
garoa (3, M.151199); 34°01.4 , S, 171°45.2'E, Middlesex 
Bank, 201-216 m, 31 January 1981, R.V. Tangaroa (1, 
M.151197); 34°02.0'S, 171°44.0'E, Middlesex Bank, 
246-291 m, 31 January 1981, R.V. Tangaroa (5, 

M.151215); 34°02.1 'S, 171°45.8'E, Middlesex Bank, 
221—206 m, 31 January 1981, R.V. Tangaroa (4, 

M. 151220); Southeast Bay, Great Island, Three Kings Is¬ 
lands, 23 m (possibly dropped from crayfishing boat), 16 
February 1986, scuba, F J. Brook (2, M. 109397); 

34°05.0'S, 172°24.6'E, 22 km ENE of Great Island, 200 
m, 24 June 1978, R.V. Tangaroa (1, M.93432); 34°10'S, 
172°12'E, off Three Kings Islands, 252 m, 19 February 
1974, R.V. Acheron (1, M.34092); 34°13.0'S, 172°11.5'E, 
off Three Kings Islands, 256 m, 19 February 1974, R.V. 
Acheron (1, M.35277); 34°01.8'S, 172°12.0'E, 13 km N 
of Great Island, 508 m, 23 June 1978, R.V. Tangaroa (2, 
M.151202); 34°14.8'S, 172°13.6'E, SE of Great Island, 
173-178 m, 2 February 1981, R.V. Tangaroa (2, 

M.151201); 34°20.0'S, 172°30.0'E, 20 km NW of Cape 
Maria van Diemen, 100 m, 20 June 1978, R.V. Tangaroa 
(1, M. 151200); 34°25.0'S, 172°27.8'E, NW of Cape Rein- 
ga, alive, 78 m, 2 February 1981, R.V. Tangaroa (1, 
M. 154756); 37°32.8'S, 178°48.7'E, Ranfurly Bank, East 
Cape, 94 m, 17 January 1979, R.V. Tangaroa (2, 
M.60719); 37°33.1'S, 178°49.5'E, Ranfurly Bank, 94-89 
m, 25 January 1979, R.V. Tangaroa (5, M.71488); 
37°33.4'S, 178°48.3'E, Ranfurly Bank, 106-103 m, 25 
January 1979, R.V. Tangaroa (4, M.71717); 37°38.5'S, 
178°56.4'E, SE slope of Ranfurly Bank, 153-143 m, 22 
January 1981, R.V. Tangaroa (5, M.151193). 

Distribution (Figure 64): Three Kings Islands and north¬ 
eastern North Island as far south as East Cape (33°57'S- 
37°38.5'S), New Zealand, 78-805 m; taken alive at 78- 
400 m (2 shells from 23 m in Southeast Bay, Three Kings 
Islands may well have been washed from crayfishing 
boats sheltering there, and it remains to be established 
whether or not M. kopua actually ranges this shallow). 
Living within apertures of pagurid-inhabited, helically 
coiled gastropod shells. 

Remarks: Maoriciypta kopua differs constantly from M. 
monoxyla and M. sodalis in having a larger protoconch 
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(length 3.90-5.00 mm, versus 2.5-3.3 mm and 2.80-3.90 
mm, respectively), which is more weakly striate or 
smooth. Like M. sodalis , which also lives within aper¬ 
tures of gastropod shells occupied by pagurids, M. kopua 
differs further from M. monoxyla in having a more weak¬ 
ly convex teleoconch and a whitish rather than yellow 
animal. Maoriciypta kopua differs from the southern 
Australian species M. immersa in being consistently uni¬ 
form white rather than brownish, in having larger muscle 
scars, and in having a more strongly convex protoconch. 
Maoriciypta kopua and M. sodalis are both sympatric 
and syntopic, although the two species have been taken 
living together at only one station (off Cape Reinga, 78 
m, M. 154756, M.151204). 

Judging from the large size of the protoconch, larval 
development is direct as in M. monoxyla and M. sodalis. 

Etymology: Deep water (Maori). 

Genus Grandicrepidula McLean, 1995 

Grandicrepidula McLean, 1995:80. Type species (by origi¬ 
nal designation): Crepidula grandis Middendorf, 1849, 
Recent, boreal Pacific. 

Diagnosis: Shell slipper-shaped, large muscle scar beside 
rim of septal insertion on right side; septal rim oblique 
relative to longitudinal axis of shell. 

Remarks: McLean (1995) introduced Grandicrepidula as 
a subgenus of Crepidula for species with a single muscle/ 
scar (absent in Crepidula). Since there is currently no 
evidence of degree of relatedness, it seems preferable to 
treat them as distinct genera pending cladistic analysis of 
the group, as suggested above. 

Grandicrepidula collinae Marshall, sp. nov. 
(Figures 18, 21, 22-24, 65, 71) 

Crepidula sp. Spencer et al. (in prep.). 

Diagnosis: Shell arched, smooth, white or axially banded; 
septal rim simple, oblique relative to longitudinal axis, 
only right muscle/scar beside insertion; protoconch 4.0— 
5.6 mm long. 

Description: Shell up to 48.5 mm long, rather thin, 
glossy, strongly convex, strongly oblique, left side of 
shell compressed, aperture ovate, apertural plain typically 
twisted in propeller shape (due to common life position 
on convex outer surface of outer lips, obliquely relative 
to generating curve, of fusiform gastropods). Exterior 
uniform white, or white with fine yellowish brown radial 
lines; interior porcellanous white. Periostracum thin, 
smooth, pale buff. Protoconch cap-shaped, without coil¬ 
ing suture, smooth apart from fine collabral growth lines, 
merging almost imperceptibly into teleoconch, of less 
than half a whorl, 4.0-5.6 mm long (development direct, 
young brooded). Beak small, appressed to adult margin. 


gently inclined to right. Septum deeply inserted, simple, 
more or less planar, produced anteriorly farther on left 
side than on right. Muscle scar large, ovate, on right and 
mostly in front of rim of septum. Teleoconch sculptured 
with fine collabral growth lines only. Radula: (Figure 71) 
Central tooth small, subquadrate, cutting area triangular, 
terminal cusp large, two or three small secondary cusps 
either side. Lateral teeth broad, cutting area broadly an- 
gulate, terminal cusp large, four to six outer and zero to 
three (typically two) inner secondary cusps. Marginal 
teeth slender, terminal cusp large, five or six small, slen¬ 
der secondary cusps on inner edge. 

Type data: Holotype NMNZ M. 154157 and 4 paratypes 
M.35050; 35°33'S. 174°57'E, off Poor Knights Islands, N 
North Island, New Zealand, 201—183 m, 14 February 
1974, R.V. Acheron, alive (brooding) behind outer lip rim 
of pagurid-inhabited shell of Alcithoe larochei Marwick, 
1926 (M.35369). Paratypes: 34°49'S, 174°17'E, off 
Whangaroa, 468—475 m, 24 February 1974, R.V. Acher¬ 
on, alive on inner lip of pagurid-inhabited shell of Al¬ 
cithoe larochei (1, M.33629 on M.33628); 35°33.0'S, 
175°12.0'E, off Poor Knights Islands, alive, 390 m, 3 July 
1995, EV. Albatross, D. Wrightson (1, M. 126985); 
36°28.7'S, 173°43.8'E, off Kaipara Harbour, 547-587 m, 
12 January 1981, R.V. Tangaroa, alive behind outer lip 
rim of live Penion sp. cf. ormesi (Powell, 1927) (1, 
M.74633 on M.74632); 37°00.95'S, 176°13.99'E, off Al¬ 
dermen Islands, alive, 289-292 m, 10 April 1996, F. R.V. 
Kaharoa (2, M. 134084); N of Mayor Island, 380-420 m, 
December 1987, F. V. Trinity, alive behind outer lip rim 
of pagurid-inhabited shell of Alcithoe larochei (2, 
M.90205); 37°35.31'S, 176° 43.07'E, E of Motiti Island, 
433 m, 15 January 1995, F. R.V. Kaharoa, alive behind 
outer lip rim of pagurid-inhabited shell of Alcithoe lar¬ 
ochei (8, M. 119046 on M. 119044); 37°40.22'S, 

177°14.65'E, S of White Island. 205 m, 16 January 1995, 
F.R.V. Kaharoa, alive behind outer lip rim of pagurid- 
inhabited shell of Penion cnvierianiis (Powell, 1927) (3, 
M. 119029 on M. 119028); 38°08.86'S, 178°45.75'E, off 
Waipiro Bay, S of East Cape, 211 m, 28 January 1995, 
F.R.V. Kaharoa, alive behind outer lip rim of pagurid- 
inhabited shell of Penion cuvierianns (4, M. 119083 on 
M. 119081); 39°29.8'S, 178°10.8'E, E of Cape Kidnap¬ 
pers, 529-568 m, 15 April 1981, F. R.V. James Cook, 
alive behind outer lip rim of live Alcithoe Intea (Watson, 
1882) (3, M.71976 on M.71977); 39°40.2'S, 177°48.8 , E, 
off Cape Kidnappers, alive, 393 m, 28 February 1998, K. 
Brady (2, M.147008); 41°50'S, 170°29'E, off Cape Foul- 
wind, 470 m, 23 July 1990, F. V. Tanipen, alive behind 
outer lip rim of live Alcithoe larochei (2. M.l 17650 on 
M.l 17649); 42°27'S, 170°36'E, off Greymouth, 366 m, 
23 November 1970, F. R.V. Janies Cook, alive behind 
outer lip rim of pagurid-inhabited shell of Semicassis py- 
nnn (Lamarck, 1822) (1, M.30773 on M.30771): trawled 
off Bruce Bay, Westland, 300 m, 10 October 1977, alive 
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(2, NZGS TM8224); 48°49'S, 167°27'E, SE of The 
Snares, 560 m, November 1987, E V. Chiyo Maru 5, alive 
behind outer lip of pagurid-inhabited shell of Penion ben- 
thicola (Dell, 1956) (2, M.95188 on M.95190). 

Other material examined: 35°33'S, 174°57'E, off Poor 
Knights Islands, 201-183 m, 14 February 1974, R.V. 
Acheron, live juveniles (mostly brooded) with holotype 
and associated paratypes from behind outer lip rim of 
pagurid-inhabited shell of Alcithoe larochei (12, M.35374 
on M.35369); 35°35.2'S, 175°45.6'E, Barrier Bank, NE 
of Great Barrier Island, 329-327 m, 25 January 1981, 
R.V. Tangaroa , empty shell (1, M.72069); 37°14.6'S, 
176°51.0'E, Rangatira Knoll, NW of White Island, 407- 
162 m, 23 January 1981, R.V. Tangaroa , empty shell (1, 
M.74597); 37°00.8'S, 176°12.3'E, SE of Aldermen Is¬ 
land, alive, 178-248 m, 23 January 1979, R.V. Tangaroa 
(3, M.66657); 37°33.8'S, 176°59.0'E, Rungapapa Knoll, 
W of White Island, 188-228 m, 20 January 1979, R.V. 
Tangaroa , empty shell (1, M.64851). 

Distribution (Figure 65): Eastern Northland southward 
to The Snares, New Zealand, living at 178-587 m. 

Habitat: On living or pagurid-inhabited gastropod shells, 
usually behind outer lip rim, 178-587 m. 

Remarks: Grandicrepidula collinae is immediately dis¬ 
tinguishable from other crepiduliform species from the 
New Zealand region by the relatively huge but weakly 
delineated protoconch, the lack of a coiling suture on the 
protoconch, the lack of a muscle and muscle scar on the 
left side, and by the smooth, oblique, highly arched shell. 

Grandicrepidula collinae is notable for the exception¬ 
ally large size of the brooded young (length up to 5.10 
mm). Like other crepiduliform species, it is a protandrous 
hermaphrodite: the small male, occasionally bearing a yet 
smaller male, typically living attached to the dorsum of 
the larger female. 

Etymology: After Rachel Collin (University of Chicago), 
in appreciation of her outstanding contributions to calyp- 
traeid biology. 

Genus Sigcipatella Lesson, 1830 

Sigapatella Lesson, 1830:389. Type species (by subsequent 
designation of Gray, 1847:157): Calyptraea (Sigapatel¬ 
la) novaezelandiae Lesson, 1830; Recent, New Zealand. 
Zegalertis Finlay, 1926:392. Type species (by original des¬ 
ignation): Clypeola tenuis Gray, 1867: Recent, New 
Zealand. 

Diagnosis: Shell helical, septal rim broadly and evenly 
concave. 

Remarks: Most recent authors have considered the type 
species of Sigapatella to be Troclms calyptraefonnis La¬ 
marck, I 822 (Recent, Australia) by subsequent designa¬ 
tion of Dali (1909). That species, however, was not 
among the species originally included there by Lesson 


(1830), namely Calyptraea novaezelandiae Lesson, 1830, 
and C. scutum Lesson, 1830. The earliest valid and un¬ 
equivocal subsequent designation of a type species (C. 
novaezelandiae) appears to be that of Gray (1847). 

Bandel & Riedel (1994) interpreted Sigapatella as a 
synonym of Calyptraea Lamarck, 1799 (type species Pa¬ 
tella cliinensis Linnaeus, 1758; Recent, Europe), but S. 
novaezelandiae and other species discussed herein differ 
collectively from C. cliinensis in that the septum edge is 
broadly and evenly concave instead of sigmoidal. More¬ 
over, phylogenetic radiation of Sigapatella within the 
Australasian region was probably long independent from 
that of northern hemisphere-centered Calyptraea , so it 
seems appropriate to treat them as distinct genera. 

Wenz (1940), Bandel & Riedel (1994), Macpherson & 
Gabriel (1961), and Wilson (1993) considered Clypeola 
tenuis to be the type species of Clypeola Gray, 1867, with 
Zegalertis thus an absolute synonym of Clypeola. The 
type species of Clypeola , however, is Trochita clypeolwn 
Reeve, 1859 (= Calyptraea decipiens Philippi, 1845; Re¬ 
cent, southern South America) by tautonymy (Rehder, 
1943). Trochita clypeolwn has a convex septum rim and 
(typically) radial ribs at the periphery, and is referable to 
Trochita Schumacher, 1817 (type species Trochus spiralis 
Schumacher, 1817 = Turbo trocliiformis Born, 1778; Re¬ 
cent, South America) (Powell, 1951, 1960). 

Sigapatella novaezelandiae (Lesson, 1830) 
(Figures 37, 40, 61, 72, 74, 75) 

Zorn, 1778: No. 25, 69 (not binomial). 

Calyptraea ( Sigapatella ) novaezelandiae Lesson, 1830:395: 
Thiele, 1929:248. 

Crepidnla macnlata Quoy & Gaimard, 1835:422, pi. 72, 
figs. 6-9. 

Calyptraea dilatata. —Gray. 1835:308: Gray, 1843:243 (not 
G. B. Sowerby I, 1825). 

Calyptraea macnlata. —Deshayes & Milne-Edwards, 1836: 
628. 

Trochita macnlata. —Reeve, 1859b: Trochita pi. 3, fig. 15: 
Martens, 1873:28. 

Calyptraea macnlata. —Hutton, 1873:31; Suter, 1904:79. 

Trochita novaezelandiae. —Hutton, 1878:30; Sowerby, 
1883:63, pi. 450, figs. 87, 88. 

Trochita tiovaezealandiae [sic].—Hutton, 1880:86. 

Calyptraea ( Sigapatella ) calyptraeiformis [sic].—Tryon, 
1886:122 (in part not Lamarck, 1822), pi. 35, fig. 99 
only. 

Calyptraea calyptraefonnis “Linn.”.-—Hutton, 1893:61 (not 
Lamarck, 1822). 

Calyptraea inflata Hutton, 1893:61, pi. 7, fig. 58. 

Calyptraea novae-zeelandiae [sic].—Suter, 1906:326. 

Calyptraea ( Sigapatella ) macnlata. —Suter, 1913:285, pi. 
14, figs. 3, 3a. 

Calyptraea ( Sigapatella ) macnlata inflata. —Suter, 1915:9. 

Calyptraea novaezelandiae. —Iredale, 1915:456; Riedel, 
2000:45, text fig. 36, pi. 2, figs. 1, 2, pi. 8, fig. 13. 

Sigapatella novaezelandiae. —Smith, 1915:82; Finlay, 1926: 
392; Powell, 1937:73, pi. 10, fig. 25; Powell, 1946:75, 
pi. 10, fig. 25; Powell, 1955:94; Powell, 1957:99, pi. 
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10, fig. 25; Boshier, 1960:396; Powell, 1962:92, pi. 10, 
fig. 25; Grant-Mackie & Chapman-Smith, 1971:669; 
Pilkington, 1974:419, figs. 5A-D; Powell, 1976:95, pi. 

17, fig. 25; Powell, 1979:148, pi. 30, fig. 5. 

Calyptraea ( Sigapatella) novozelandiae [sic].—Wenz, 1940: 

~ 900, fig. 2648. 

Calyptraea novaezelandia [sic].—Bandel & Riedel, 1994: 
339. 

Description: Shell adequately described by Suter (1913: 
285), and Powell (1979:148). Radula (Figures 74, 75): 
cutting areas of central and lateral teeth broadly angulate 
with small terminal cusps; numerous small cusps on outer 
edges of lateral teeth. 

Type data: Calyptraea novaezelandiae : presumed lost 
(not at MNHN); “Nouvelle-Zelande.” Crepidula macu- 
lata : presumed lost (not at MNHN). Calyptraea inflata : 
repository unknown, presumed lost; “Wanganui,” Castle- 
cliffian (Middle Pleistocene). 

Other material examined: Fossil —Shellbed N bank of 
Mangahao River, 1.6 km S of Mangahao, N Wairarapa 
(T24/462805), 1972, B. A. Marshall & M. B. Willoughby, 
Late Pliocene or Early Pleistocene (Nukumaruan). Re¬ 
cent —several thousand specimens (230 lots NMNZ) from 
throughout the geographic and bathymetric range. 

Distribution (Figure 72): Late Pliocene or Early Pleis¬ 
tocene (Nukumaruan) to Recent. North, South, Stewart, 
Snares, Auckland and Chatham islands. New Zealand, 0— 
420 m; living intertidally to 220 m. 

Habitat: Attached to hard substrata, 0-220 m. 

Remarks: This common, widely known, widely distrib¬ 
uted species is highly distinctive among New Zealand 
calyptraeids in the combination of rather strongly off-cen¬ 
tered apex, large size (adults typically about 30 mm wide; 
rarely up to 42 mm—Wellington Harbour, M. 15343), well 
defined spiral grooves on the first half teleoconch whorl; 
thick, hairy periostracum; and large, deeply perspective 
false umbilicus. Larval development is direct (Pilkington, 
1974), the protoconch being paucispiral with a broad start 
(Figure 61). Among New Zealand Sigapatella species, the 
radula (Figures 74, 75) is distinctive in that the cutting 
areas of the central and lateral teeth are broadly angulate 
with small terminal cusps, and in that there are numerous 
small cusps on the outer edges of the lateral teeth. 

Sigapatella terraenovae Peile, 1924 
(Figures 38, 39, 41, 59, 60, 73, 77) 

Trochita alta Hutton, 1885:329 (not Conrad in Wailes, 
1854). 

Calyptraea alta. —Hutton, 1893:62, pi. 7, fig. 59; Suter, 
1915:8. 

Calyptraea ( Calyptropsis ) alta. —Suter, 1906:326. 
Calyptraea alta. —Suter, 1913:284, pi. 44, fig. 2. 
Sigapatella calyptraeformis. —Smith, 1915:83; Eales, 1923: 

18, figs. 16-19 (not Lamarck, 1822). 


Sigapatella terraenovae Peile, 1924:22, text fig. 1; Mestayer, 
1928:622 (in part: figs. 4-6 = S. spadicea Boshier, 
1961), figs. 1 -3 only; Finlay, 1926:391 (in part = S. 
spadicea ); Dell, 1956:70. 

Zegalerus crater Finlay, 1926:392 (replacement name for T. 
alta Hutton, 1885, not Conrad in Wailes, 1854). New 

synonym. 

Zegalerus tumens Finlay, 1930:231; Marwick, 1948:30 (in 
part = S. sp. aff. spadicea ), pi. 6, figs. 10, 11. 
Zegalerus terraenovae. —Dell, 1956:70; Powell, 1979:149, 
pi. 30, figs. 8, 9. 

Description: Shell adequately described by Peile (1924: 
22) and Powell (1979:149). Animal described by Eales 
(1923:18—as S. calyptraeiformis). Radula (Figure 77): 
leading cutting edges of lateral teeth almost straight and 
almost horizontal relative to longitudinal axis of radular 
ribbon; terminal cusp on central teeth small, broadly an¬ 
gulate; terminal cusp of lateral teeth broadly angulate 
with broad, smooth leading edge. 

Type data: Sigapatella terraenovae lectotype (“holo- 
type” Mestayer, 1928, fig. 1) BMNH 1924.3.18.9, and 17 
paralectotypes (BMNH): 1924.3.18.10-11 (2), 

1915.4.18.236-9 (4), 1977157 (1), 1925.1.16.190-201 
(10); off Spirits Bay, N North Island, New Zealand, 20- 
37 m. Trochita alta (= Z. crater ): type material not traced 
and probably no longer extant; “Shrimpton’s” = Kiko- 
wheru Creek, W of Hastings, Hawkes Bay, North Island, 
New Zealand, Late Pliocene or Early Pleistocene (Nu¬ 
kumaruan). Zegalerus tumens : holotype AIM 70871; 
Cape Maria van Diemen, N North Island, New Zealand, 
beach. 

Other material examined: Fossil —Shellbed N bank of 
Mangahao River, 1.6 km S of Mangahao, N Wairarapa 
(T24/462805), 1972, B. A. Marshall & M. B. Willoughby, 
Late Pliocene or Early Pleistocene (Nukumaruan) (32, 
M.42649); Tainui Shellbed (“Fleming Cu3”), Wanganui, 
1924, W. R. B. Oliver, Middle Pleistocene (Castlecliffian) 
(1, M. 151068). Recent—several hundred specimens (56 
lots NMNZ) from throughout the geographic and bathy¬ 
metric range. 

Distribution (Figure 73): Nukumaruan (Late Pliocene or 
Early Pleistocene) to Recent. Off Three Kings Islands, 
northern tip of Northland, and Ranfurly Bank, East Cape, 
N North Island, New Zealand, 0-622 m; taken alive at 
27-93 m. 

Habitat: Attached to hard substrata, 27-93 m. 

Remarks: Sigapatella terraenovae is rendered distinctive 
among Recent calyptraeids of the New Zealand region by 
the combination of thick, hairy periostracum, moderately 
subcentral apex, well defined spiral striae on the first half 
teleoconch whorl, and the narrowly constricted false um¬ 
bilicus. Judging from the paucispiral protoconch and very 
wide start (330-470 pm) (Figures 59, 60), larval devel¬ 
opment is direct. Among New Zealand Sigapatella spe- 
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cies, the radula (Figure 77) is distinctive in that the lead¬ 
ing cutting edges of the lateral teeth are almost straight 
and almost horizontal relative to the longitudinal axis of 
the ribbon, the terminal cusp on the central teeth is small 
and broadly angulate, and the terminal cusp of the lateral 
teeth is broadly angulate with a broad, smooth leading 
edge. 

Specimens from northern Northland and the Three 
Kings Islands and Ranfurly Bank, East Cape are indistin¬ 
guishable in shell and radular morphology and external 
anatomy. Since larval development is undoubtedly non- 
planktotrophic, it is quite possible that the northern and 
southern populations are fully isolated and relictual, per¬ 
haps dating from the last glacial maximum, when S. ter- 
raenovae was more widely distributed off the North Is¬ 
land: the places where it thrives today are areas of cool 
upwelling. Essentially similar distribution patterns are 
shown by a few other mollusks, such as the chiton Par- 
achiton textilis Powell, 1937 (2 adult specimens from off 
Motiti Island, 20 m, M. 152602), and the trochid Callios- 
toma penniketi Marshall, 1995, which are well represent¬ 
ed off Spirits Bay and East Cape but, respectively, very 
rare or absent from intermediate localities (material 
NMNZ). 

Zegalerus crater has been recorded as occurring Re¬ 
cent at the Chatham Islands, on the basis of a few worn 
beach shells, all of which examined appear to be re¬ 
worked fossils, presumably originating from Nukumaruan 
beds at Titirangi, where it is common (Marwick, 1928). 
The status of the Chatham Islands species remains to be 
established. 

Waipipian (middle Pliocene) specimens from Otahuhu 
brewery bore identified as Zegalerus tumens by Marwick 
(1948) have smaller protoconchs than S. terraenovae and 
lack spiral grooves on the first teleoconch whorl. They 
represent a distinct species of Sigapatella in which the 
start of the protoconch is markedly broader than in both 
S. tenuis and S. spadicea. 

Suter (1915:8) stated that the “holotype” of C. alta 
“appears to be lost,” and redescribed the species using 
“heutotypes” (literally meaning type specimens having 
the ascribed characteristics of another) from Petane, north 
of Napier. These same specimens are not “lectotype” and 
“paralectotype” as listed by Bradshaw et al. (1992), be¬ 
cause they are not syntypes, T. alta having been based 
on material from Kikowheru Creek, west of Hastings (the 


locality formerly otherwise known as Shrimpton’s). 
Moreover, no Hutton specimens labeled Trochita alta 
from Kikowheru Creek have been located in New Zea¬ 
land collections known to or likely to contain Hutton ma¬ 
terial, including Canterbury Museum, Christchurch, the 
most likely repository (N. Hiller, personal communica¬ 
tion). Both Canterbury Museum “heautotypes” have 
very worn protoconchs, so it is clear that Suter’s (1915) 
and Finlay’s (1926:393) descriptions of the protoconch 
are based on other specimens, quite likely of other species 
and from other localities. Nevertheless, enough remains 
of the protoconch suture of the smaller specimen (M- 
2981) to indicate that its start was as broad as in contem¬ 
poraneous specimens from Mangahao River. Since the 
latter are indistinguishable from Recent S. terraenovae , 
C. alta (— Z. crater) is confidently interpreted as a syn¬ 
onym. 

Sigapatella ohopeana Marshall, sp. nov. 
(Figures 45, 48) 

Diagnosis: Protoconch 230-260 |xm wide, shell other¬ 
wise similar to that of S. terraenovae. 

Description: Shell up to 23 mm wide, depressed-conical. 
Protoconch 700 jxm wide, c. 0.4 smooth convex whorl, 
start 230-260 (jlitl wide (development non-planktotroph- 
ic). First third of first teleoconch whorl strongly convex, 
subsequent whorls weakly convex. Low rounded spiral 
cords each with incised spiral groove at summit com¬ 
mence when shell 1.1 mm wide, weakening and vanish¬ 
ing at end of first half whorl. Subsequent whorls sculp¬ 
tured with irregular collabral growth lines, last half whorl 
with addition of traces of low, rounded spiral cords that 
accelerate outward more rapidly than generating curve. 
Septum weakly convex, rim broadly and evenly concave, 
modestly thickened at inner insertion and forming narrow, 
shallow, false umbilicus. 

Type data: Holotype NZGS TM 8225, 6 paratypes 
M.43136; below old reservoir in stream at foot of Ohope - 
Whakatane road, Ohope Beach, (W15/644519), N North 
Island, New Zealand, 1970-1971, B. A. Marshall, shell- 
beds and blue muddy siltstone. Middle Pleistocene (Cas- 
tlecliffian). Paratypes: large bend on Burma Road, be¬ 
tween Whakatane and Ohope (W15/638502), 1960-1962, 
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Figures 37-48. Shells of Sigapatella species. Figures 37, 40. Sigapatella novaezelandiae (Lesson, 1830), main 
channel, Whangaroa Harbour, 9-15 m, width 24 mm (M.35334). Figures 38, 39, 41. Sigapatella terraenovae (Piele, 
1924), off Spirits Bay, 32 m, widths: 20.5 mm (38), 20.2 mm (39, periostracum removed), 21.4 mm (41) (M. 150926). 
Figure 42. Sigapatella spadicea Boshier, 1961, periostracum removed, Otanerau, Queen Charlotte Sound. 20-29 m, 
width 17 mm (M.50816). Figures 43, 46. Sigapatella spadicea, off shelf inside Farewell Spit, 24-26 m, width 18.7 
mm (M.49998). Figures 44, 47. Sigapatella tenuis (Gray, 1867), Titirangi Bay, Guards Bay, Marlborough, 18-22 
m, width 17.2 mm (M.52389). Figures 45, 48. Sigapatella ohopeana Marshall, sp. nov., holotype, Ohope Beach. 
Late Pleistocene (Castlecliffian), width 15.6 mm (NZGS TM 8225). 
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B.A. Marshall, brown siltstone, Castlecliffian (2, 
M.96406). 

Distribution: Middle Pleistocene (Castlecliffian), Ohope 
Beach, Bay of Plenty, N North Island, New Zealand. 

Remarks: Sigapcitella ohopeana closely resembles S. 
terraenovae in gross shell facies, including the presence 
of spiral grooves on the first teleoconch whorl, but differs 
principally in that the start of the protoconch in all type 
specimens is considerably narrower (width 230-260 pm 
as against 330-470 pm) than in any specimen of S. ter¬ 
raenovae. Judging from differences in protoconch mor¬ 
phology, development was non-planktotrophic rather than 
planktotrophic as in S. tenuis and S. spadicea. Given that 
S. terraenovae evidently dates to the Late Pliocene or 
early Pleistocene, S. ohopeana seems unlikely to be a 
form of that species undergoing progressive enlargement 
of the first protoconch whorl over time. 

Etymology: From the Maori place name Ohope, the type 
locality. 

Sigapatella superstes Fleming, 1958 
(Figures 49, 50, 54, 57, 58, 76, 80) 

Sigapatella superstes Fleming, 1958:141, figs. 1-4; Powell, 
1979:148, pi. 30, fig. 10. 

Description: Shell adequately described by Fleming 
(1958:141) and Powell (1979:148). Radula (Figure 76): 
most similar to that of S. novaezelandiae, but terminal 
cusps on central and lateral teeth much larger, and sec¬ 
ondary cusps on outer edges of laterals larger. 

Type data: Holotype NMNZ M.129; Cape Maria van 
Diemen, N North Island, New Zealand, beach. 

Other material examined: 33°57.0'S, 172°19.0'E, King 
Bank, N of Three Kings Islands, 128 m, 1 February 1981, 
R.V. Tangaroa (3, M.151038); 33°57.0'S, 171°45.4'E. 
Middlesex Bank, NW of Three Kings Islands, 98-103 m, 
31 January 1981, R.V. Tangaroa (1, M. 151191); 
33°57.4'S, 172°19.4'E, King Bank, 128-123 m, 1 February 



Figure 64. Distribution of Maoricrypta kopua Marshall, sp. 
nov., off North Island, New Zealand (200 and 1000 m isobaths 
indicated). 


1981, R.V. Tangaroa (17, M.100503); 33°58.0'S, 

172°30.6'E, 37 km NE of Great Island, Three Kings Is¬ 
lands, 550 m, 25 June 1978, R.V. Tangaroa (3, M. 151037); 
34°00'S, 171°55'E, Three Kings Trough, 805 m, 15 July 
1962, R.N.Z.F.A. Titi (2, M.20813); 34°06.5'S, 172°04.7'E, 
11 km NW of Great Island, 310 m, 30 June 1978, R.V. 
Tangaroa (3, M. 151042); 34°08.5'S, 172°1LE, off North¬ 
east Island, Three Kings Islands, 102 m, 18 February 1974, 
R.V. Acheron (5, M.34418); 34°09'S, 172°10'E, reef be¬ 
tween Great Island and Farmer Rocks, 33 m, 17 February 
1986, scuba, G. S. Hardy (5, M.93955); 34°09.5'S, 
172°08.8'E, Southeast Bay, Great Island, alive under boul- 
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Figures 49-63. Shells of Sigapatella species. Figure 49. Sigapatella superstes Fleming, 1948, off Three Kings 
Islands, 91 m, width 23.2 mm (M.33764). Figure 50. S. superstes, between Pandora Bank and Cape Maria van 
Diemen, 38-43 m, width 20.5 mm (M.81145). Figures 51, 53. Sigapatella nukumaruana Marshall, sp. nov., 
subadult holotype, Mangahao, Wairarapa, Late Pliocene or Early Pleistocene (Nukumaruan), width 5.70 mm (NZGS 
TM 8226). Figure 52. S. nukumaruana , fragmentary adult paratype, Mangahao, Wairarapa, Late Pliocene or Early 
Pleistocene (Nukumaruan), width 25 mm (M.42647). Figures 54, 57, 58. Sigapatella superstes. Southeast Bay, 
Three Kings Islands, 20-22 m (M. 134706). Figure 55. Sigapatella superstes, off Ruamahua-nui Island, Aldermen 
Islands, 38 m (M. 112746). Figure 56. Sigapatella superstes, reef between Great Island and Farmer Rocks, Three 
Kings Islands, 33 m (M.93955). Figure 59. Sigapatella terraenovae (Piele, 1924), off Three Kings Islands, 91 m 
(M.33765). Figure 60. Sigapatella terraenovae, off Cape Reinga, 78 m (M. 151043). Figure 61. Sigapatella novae¬ 
zelandiae (Lesson, 1830), Whangaroa Harbour entrance, 25 m (M. 151547). Figure 62. Sigapatella spadicea Boshier, 
1961, off Manawatu River mouth, 86 m (M.53848). Figure 63. Sigapatella tenuis (Gray, 1867), Deep Water Cove, 
Bay of Islands, 23-32 m (M.95485). Scale bar 58 = 100 p,m, others = 200 pan. 
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Figure 65. Distribution of Grandierepidula collinae Marshall, 
sp. nov., off New Zealand (200 and 1000 m isobaths indicated). 


ders, 13-15 m, 5 March 1997. K. W. Burch & D. Crosby 
(2, M. 134650); 34°09.5'S, 172°08.8'E, Southeast Bay, 20- 
22 m, 4 March 1997, K. Burch & D. Crosby (8, 
M. 134706); Southeast Bay, 23 m, 16 February 1986, scu¬ 
ba, F J. Brook (1, M.109398); 34°10.8'S, 172°02.6'E, off 
N face of Hinemoa Island, Three Kings Islands, 23 m, 11 
February 1986, scuba, G. S. Hardy (1, M.112572); 
34°11'S, 172°03'E, off West Island, Three Kings Islands, 
Elingamite wreck, 37 m, 16 March 1981, K. Tarlton (1. 
M. 151039); 34°11'S, 172°10'E, off Three Kings Islands, 
91 m, 19 February 1974, R.V. Acheron (1, M.33764); 
34°14.rS, 172°09.0'E, S of Great Island. 192-202 m, 1 
February 1981. R.V. Tangaroa (3, M.151040); 34°22.8'S. 
172°24.6'E, NW of Cape Reinga, 121 m, 2 February 1981, 
R.V. Tangaroa (1, M.151041); 34°29.4'S, 172°35.2'E, be¬ 
tween Pandora Bank and Cape Maria van Diemen, 38-43 
m, 3 February 1981, R.V. Tangaroa (1. M.81145); 
34°29.8'S, 172°35.4'E, between Pandora Bank and Cape 
Maria van Diemen, 38-43 m, 3 February 1981, R.V. Tan¬ 
garoa (1. M.70947); Cape Maria van Diemen, beach, Au¬ 
gust 1976, P. R. Jamieson (2, M.l 11077); Cape Maria van 
Diemen, beach, 29 August 1957, A. W. B. Powell (1, 


M.l3030); 34°42.8'S, 173°14.5'E, off Rangaunu Bay, 63 
m, 27 January 1981, R.V. Tangaroa (7, M. 151192); 
36°57.2'S, 176°05.8'E, off E side of Ruamahua-nui Island, 
Aldermen Islands, 38 m, 30 November 1987, scuba, G. S. 
Hardy (1 very fresh juvenile, M.l 12746). 

Distribution (Figure 80): Off Three Kings Islands and 
off N tip of North Island, New Zealand (1 juvenile off 
Aldermen Islands), 0-805 m; taken alive (1 station) at 
13-15 m. 

Habitat: Attached to hard substrata, 13-15 m. 

Remarks: Among Recent Sigapatella species, S. siiper- 
stes is extremely distinctive in its teleoconch sculpture of 
sharply incised, irregularly wavy spiral grooves and corn- 
marginal grooves that intersect to form a granular pattern. 
The paucispiral protoconch with wide start indicates non- 
planktotrophic larval development. That development 
may be lecithotrophic is suggested by the occurrence of 
a juvenile specimen off the Aldermen Islands, which pre¬ 
sumably originated from self recruiting populations off 
northern Northland. The radula (Figure 76) is distinctive 
in that the terminal cusps on the central and lateral teeth 
are large and broadly angulate. Among New Zealand Si¬ 
gapatella species, the radula is most similar to that of S. 
novaezelandiae , but the terminal cusps on the central and 
lateral teeth are much larger, and the secondary cusps on 
the outer edges of the laterals are larger. 

A similar species of Late Pliocene or Early Pleistocene 
age is described below. 

Sigapatella iiukuiiiariiaua Marshall, sp. nov. 
(Figures 51-53) 

Diagnosis: Shell similar to that of Sigapatella superstes 
but with coarser teleoconch sculpture and larger false um- 
bicus. 

Description: Shell up to ca. 22 mm wide, of moderate 
thickness, spire moderately elevated. Protoconch of 0.5 
convex whorl, 800-830 |xm wide, finely spirally Urate, 
start broadly rounded (development non-planktotrophic). 
Teleoconch of up to 2.5 rather strongly and evenly con¬ 
vex, and rather regularly expanding whorls, suture well 
defined; spire sculptured throughout with sharply incised, 
irregular, wavy spiral grooves that intersect with corn- 
marginal grooves to form pattern of coarse, rounded gran¬ 
ules. Base excavate, septum weakly convex, rim broadly 
concave, false umbilicus large and deep. 

Type data: Holotype NZGS TM 8226, 5 paratypes 
NMNZ M.42647; shellbed N bank of Mangahao River, 
1.6 km S of Mangahao, N Wairarapa, S North Island, 
New Zealand, (T24/462805), 1972, B. A. Marshall and 
M. B. Willoughby, Late Pliocene or Early Pleistocene 
(Nukumaruan). 
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Figures 66-71. Radulae of Maorioypta and Grandicrepidula species (adults). Figure 66 Mcioriciypta costata (G. B. Sowerby 1, 1824), 
Kokinga Point, Bay of Islands, intertidal (M.42098). Figure 67. Maorioypta monoxyla (Lesson, 1830), Reef Point, Ahipara, intertidal 
(M.151210), Figure 68. Maorioypta sodalis Marshall, sp. nov., paratype, off Cape Runaway, 27-72 m, M.65233. Figure 69. Maorioypta 
kopua Marshall, sp. nov., paratype, off Aldermen Islands, 289-292 m (M. 134083). Figure 70. Maorioypta youngi Powell, 1940, off 
Cape Reinga, 88 m (M.36032). Figure 71. Grandicrepidula collinae Marshall, sp. nov., paratype, N of Mayor Island, 380-420 m 
(M.90205). Scale bars = 50 fxm. 


Distribution: Late Pliocene-Early Pleistocene (Nukuma- 
ruan), Wairarapa, S North Island, New Zealand. 

Remarks: Sigapcitella iiukumaruana resembles the Re¬ 
cent species S. superstes in size and gross facies, but dif¬ 
fers in having coarser teleoconch sculpture at all stages 
of growth, and in having a larger false umbilicus at equiv¬ 


alent stages of growth. The holotype is a juvenile, all 
other specimens, including adults (Figure 52), being more 
or less fragmentary but otherwise very well preserved. 

Etymology: After the Nukumaruan Stage (Late Pliocene- 
Early Pleistocene). 









Page 138 


The Veliger, Vol. 46, No. 2 



Figure 72. Distribution of Sigapatellci novaezelandiae (Lesson, 
1830) off New Zealand (200 and 1000 m isobaths indicated). 


Sigapatellci spadicea Boshier, 1961 
(Figures 42, 43, 46, 62, 78, 81) 

Sigapatellci terraenovae. —Mestayer, 1928:622 (in part not 
Peile, 1924), figs. 4-6 only; Finlay, 1926:391 (in part). 
Zegalems tenuis. —De11, 1956:70; Powell, 1979:149 (in 
part). 

Sigapatellci spadicea Boshier, 1961:104, text fig. 1. 

Description: (supplemental to that of Boshier 1961:104) 
Protoconch 770—870 pan wide, of 1.25 convex whorls, 
rapidly expanding from small nucleus (larval develop¬ 
ment probably planktotrophic). Radula (Figure 78): Cen¬ 
tral and lateral teeth with very acutely tapered cutting 
areas, each with large, long, slender terminal cusp. Cen¬ 
tral tooth with five or six sharp secondary cusps on each 
side. Lateral teeth each with four to six sharp cusps on 
outer edge, and four sharp cusps on inner edge. 

Type data: Holotype NMNZ M. 18089; trawled north of 
Kapiti Island, S North Island, New Zealand, 55 m, F. 
Abernethy. 

Other material examined: Fossil —Shellbed N bank of 



Figure 73. Distribution of Sigapatellci terraenovae (Piele, 
1924), off North Island, New Zealand (200 and 1000 m isobaths 
indicated). 


Mangahao River, 1.6 km S of Mangahao, N Wairarapa 
(T24/462805), 1972, B. A. Marshall and M. B. Willough¬ 
by, Late Pliocene or Early Pleistocene (Nukumaruan); 
Landguard Bluff, Wanganui, 1909, W. R. B. Oliver, Pleis¬ 
tocene (Castlecliffian) (10, M. 151067). Recent —> 1000 
specimens (142 lots NMNZ) from throughout the geo¬ 
graphic and bathymetric range. 

Distribution (Figure 81): Late Pliocene or Early Pleis¬ 
tocene (Nukumaruan) to Recent. North, South, Stewart 
islands. New Zealand, 4-533 m; taken alive at 4-533 m. 

Habitat: Attached to hard substrata (typically shells), 4- 
533 m. 

Remarks: Sigapatellci spadicea differs from the superfi¬ 
cially similar, sympatric species S. tenuis, principally in 
lacking oblique spiral threads on the teleoconch, and in 
that the periostracum is prominently commarginally la¬ 
mellate and spinose rather than smooth. The radula (Fig¬ 
ure 78) differs markedly from those of other New Zealand 
Sigapatellci species in having narrowly tapered cutting ar¬ 
eas and large, narrowly tapered terminal cusps on the 
central and lateral teeth, more closely resembling those 
of Maoricrypta species in gross facies. The protoconch is 
extremely similar in both species, with a relatively narrow 
start, and about 1.25 whorls instead of about 0.5 whorl, 
suggesting planktotrophic larval development: it is un¬ 
clear whether planktotrophic larvae described by Pilking- 
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Figures 74-79. Radulae of Sigapatella species (adults). Figures 74, 75. Sigapatella novaezelandiae (Lesson, 1830), Pukenui Wharf, 
Houhora Harbour (M.45067). Figure 76. Sigapatella superstes Fleming, 1948, Southeast Bay, Great Island, Three Kings Islands, 13- 
15 m (M. 134650). Figure 77. Sigapatella terraenovae (Piele, 1924), off Spirits Bay, 40 m (M. 148035). Figure 78. Sigapatella spadicea 
Boshier, 1961, Port Hardy, D'Urville Island, 18 m (M.54687). Figure 79. Sigapatella tenuis (Gray, 1867), Guards Bay, Marlborough 
Sounds, 18-22 m (M.52389). Scale bars = 50 pm. 


ton (1976) are of S. tenuis or S. spadicea, both of which 
occur in her study area. The fossil specimens are indis¬ 
tinguishable from Recent shells in all aspects of shell 
morphology. 

Sigapatella tenuis (Gray, 1867) 

(Figures 44, 47, 63, 79, 81) 

Clypeola tenuis Gray, 1867:735. 

Trochita tenuis. —Hutton, 1873a:32. 


Trochita scutum. —Hutton, 1878:30; Hutton, 1880:86 (not 
Lesson, 1830). 

Calyptraea scutum. —Suter, 1904:79; Suter, 1913:284, pi. 
44, fig. 4 (not Lesson). 

Calyptraea tenuis. —Hedley, 1913:289; Bandel & Riedel, 
1994:340, pi. 7, figs. 4, 5 (in part = S. hedleyi E. A. 
Smith. 1915); Riedel, 2000:47, pi. 8, figs. 11, 12. 
Sigapatella tenuis. —Smith, 1915:83, pi. 1, figs. 20-22; 
Eales, 1923:19. 

Zegalerus tenuis. —Finlay, 1926:392; Powell, 1937:73, pi. 
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Figure 80. Distribution of Sigapatella superstes Fleming, 1948 
off North Island, New Zealand (200 and 1000 m isobaths indi¬ 
cated). 


10, fig. 24; Powell, 1946, pi. 10, fig. 24; Powell, 1957: 
99, pi. 10, fig. 24; Powell, 1962:92, pi. 10, fig. 24; Pow¬ 
ell, 1976:95, pi. 17, fig. 24; Powell, 1979:149 (in part 
= S. spadicea Boshier, 1961), pi. 30, figs. 6, 7. 
Calyptraea ( Clvpeola ) tenuis .—Thiele, 1929:248; Wenz, 
1940:900, fig. 2650. 

NOT Zegalerus tenuis. —-Dell, 1956:71 (— S. spadicea). 

Description: Shell adequately described by Suter (1913: 
284—as Calyptraea scutum ). Radula (Figure 79) with nu¬ 
merous small slender cusps on the central and lateral 
teeth; outer cutting edge of each lateral tooth long, almost 
straight and oblique relative to the horizontal axis of the 
radular ribbon. 

Type data: Syntypes (3) BMNH 1977151; New Zealand. 

Other material examined: Fossil —Tainui Shellbed, 
Wanganui, 1924, W. R. B. Oliver, Castlecliffian (Middle 
Pleistocene) (16, M.27327); Landguard Bluff, Wanganui, 
1909, W. R. B. Oliver, Late Pleistocene (Haweran) (35, 
M. 16422); Te Piki road cutting, between Whangaparaoa 
and Te Araroa (Y14/561904), 1966-1969, B. A. Mar¬ 
shall. Haweran (3, M.40120). Recent —several thousand 
specimens (250 lots NMNZ) from throughout the geo¬ 
graphic and bathymetric range. 

Distribution (Figure 81): Late Pleistocene (Castlecliffi¬ 
an)—Recent. Three Kings, North. South, Stewart and 



Figure 81. Distribution of Sigapatella spadicea Boshier, 1961. 
off New Zealand (200 and 1000 m isobaths indicated). 


Chatham islands. New Zealand, 0—604 m; taken alive at 
2-315 m. 

Habitat: Attached to hard substrata, 2-315 m. 

Remarks: The shell morphology of Sigapatella tenuis is 
distinctive among New Zealand Sigapatella species in the 
combination of protoconch of 1.25 smooth whorls with 
narrow start, outwardly curving spiral threads on the te- 
leoconch, and the smooth periostracum. The radula is ex¬ 
tremely distinctive in having small slender cusps on the 
central and lateral teeth, and in that the outer cutting edge 
of each lateral tooth is long, almost straight and oblique 
relative to the horizontal axis of the radular ribbon. 

Clypeola tenuis Gray, 1867, is a secondary homonym 
of Calyptraea ( Calypeopsis) tenuis Broderip, 1834, and 
no replacement name has been provided. There is no need 
to rename Gray’s well known species, however, because 
Broderip’s species belongs in Crucibiilum Schumacher, 
1817 (ICZN, 1999), perhaps a synonym of C. lignarium 
(Broderip, 1834) (Keen, 1971). Bandel & Riedel (1994) 
recorded S. tenuis from both New Zealand and New 
South Wales, apparently implying that the Australian spe- 
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Figure 82. Distribution of Sigapatella tenuis (Gray, 1867), off 
New Zealand (200 and 1000 m isobaths indicated). 


cies S. hedleyi (E. A. Smith, 1915) was a synonym of S. 
tenuis. This is not so, S. hedleyi differing from S. tenuis 
(principally) in that the start of the protoconch is much 
broader, indicating that larval development is non-plank- 
totrophic rather than planktotrophic as in S. tenuis. 

Since the larval shell seems to be indistinguishable 
from that of S. spadicea, it is unclear whether plankto¬ 
trophic larvae described by Pilkington (1976) are of S. 
tenuis or S. spadicea. 

The largest specimen examined (Wellington Harbour, 
M.40067) is 24 mm in diameter. 

Key to New Zealand Recent Calyptraeidae 

1. Shell slipper-shaped (crepiduliform). 2 

Shell not slipper-shaped (spiral) . 7 

2. Shell with strong radial sculpture. 

. Maoricrypta costata 

Shell essentially smooth . 3 

3. Shell with one (right) muscle/scar beside inser¬ 
tion of septum. Grandicrepidula collinae 

Shell with right and left muscles/scars beside in¬ 
sertion of septum. 4 


4. Shell white; strongly depressed protoconch not 

tilted relative to apertural plane . 5 

Shell typically brownish, protoconch not de¬ 
pressed, somewhat tilted relative to apertural 
plane . Maoricrypta youngi 

5. Shell externally markedly convex, animal yellow 
(living outside living gastropods and mussels) . . . 

. Maoricrypta monoxyla 

6. Shell strongly flattened, animal whitish (living 

within apertures of pagurid-occupied gastropod 
shells) . 6 

7. Protoconch 2.8-3.9 mm long, crisply radially stri¬ 
ate . Maoricrypta sodalis 

Protoconch 3.9-5.0 mm long, weakly radially 
striate or smooth . Maoricrypta kopua 


8. Protoconch of more than 1 whorl, tip of apical 

fold narrow . 8 

Protoconch of less than 1 whorl, tip of apical fold 
broad . 9 

9. Teleoconch with outwardly spiralling radial 


threads, periostracum smooth . . . Sigapatella tenuis 
Teleoconch without radial threads, periostracum 
hairy or lamellar . Sigapatella spadicea 

10. Teleoconch covered with crisp, granular sculpture 

. Sigapatella superstes 

Teleoconch without grandular sculpture. 10 

11. Large false umbilicus . . Sigapatella novaezelandiae 

No false umbilicus . Sigapatella terraenovae 

Acknowledgments. I am grateful to V. Heros (Museum National 
d’Histoire Naturelle, Paris) and K. M. Way (The Natural History 
Museum, London) for loan of type material, to A. G. Beu and I. 
W. Keyes (Institute of Geological and Nuclear Sciences, Lower 
Hutt) for loan of fossils, and to D. W. Gibbs (late of Auckland), 
P. R. Jamieson (late of Wellington), M. Morley (Auckland), J. 
Raven (Wellington), and D. W. Watson and family (Otaki) for 
donation of specimens. Thanks also to R. Collin (University of 
Chicago) and anonymous reviewers for constructive comments 
on the manuscript, to R. Coory and N. Heke (Museum of New 
Zealand Te Papa Tongarewa) for digital image preparation and 
photography, respectively, and to J. Patterson and W. Wallace 
(Victoria University of Wellington) for assistance with scanning 
electron microscopy. 

LITERATURE CITED 

Bandel, K. & F. Riedel. 1994. Classification of fossil and Recent 
Calyptraeoidea (Caenogastropoda) with a discussion on neo- 
mesogastropod phylogeny. Berliner Geowissenschaftliche 
Abhandlungen Reiche e Palaeobiologie El 3:329-367. 

Beu, A. G. & P. A. Maxwell. 1990. Cenozoic Mollusca of New 
Zealand. New Zealand Geological Survey Paleontological 
Bulletin 58. 518 pp. 

Boshier, D. P. 1960. The fossil history of some New Zealand 
Calyptraeidae (Gastropoda). New Zealand Journal of Geol¬ 
ogy and Geophysics 3:390-399. 

Boshier, D. P. 1961. A new species of Sigapatella ( S. spadicea ). 

Journal de Conchyliologie 101:104-105. 

Bradshaw, M. A., A. J. Lobb, M. P. Cave & K. Watson. 1992. 
Catalogue of type and figured specimens in the Geology 

























Page 142 


The Veliger, Vol. 46, No. 2 


Department Canterbury Museum. Canterbury Museum Bul¬ 
letin 8.113 pp. 

Collin, R. 2000a. Sex change, reproduction, and development 
of Crepiclula adu/ica and Crepidula lingulatci (Gastropoda: 
Calyptraeidae). The Veliger 43:24-33. 

Collin, R. 2000b. Phylogcny of the Crepidula plana (Gastro¬ 
poda: Calyptraeidae) cryptic species complex in North 
America. Canadian Journal of Zoology 78:1500-1514. 

Dall, W. H. 1909. Contribution to the Tertiary paleontology of 
the Pacific Coast 1. The Miocene of Astoria and Coos Bay, 
Oregon. United States Geological Survey professional paper 
59. 278 pp. 

Dell, R. K. 1952. A revision of the molluscan fauna of the 
Hurupi beds, southern Wairarapa. Dominion Museum Re¬ 
cords in Zoology 1 (8):71—86. 

Dell, R. K. 1956. The archibenthal Mollusca of New Zealand. 
Dominion Museum Bulletin 18. 235 pp. 

Deshayes, G. P. 1830. Encyclopedic methodique. Histoire natu- 
relle des vers, par Bruguiere et de Lamarck, continuee par 
Mr G.P. Deshayes. (2) 2. Agasse: Paris. 594 pp 

Deshayes, G. P. & H. Milne-Edwards. 1836. Histoire naturelle 
des animaux sans vertebres, presentant les caracteres gener- 
aux et particuliers de ces animaux, leur distribution, leurs 
classes, leurs families, leurs genres, et la citation des prin- 
cipales especes qui s’y rapportent. 2nd ed., 7. Bailliere: Par¬ 
is. 735 pp. 

Eales, N. B. 1923. Mollusca. Part 5. Anatomy of Gastropoda 
(except the Nudibranchia). British Antarctic (“Terra Nova”) 
Expedition, 1910 Natural History Report. Zoology 7 (1). 45 

pp. 

Favanne de Montcervelle, J. & J. G. 1780. La conchyliologie, 
ou histoire naturelle des coquilles de mer, d'eau douce, ter- 
restres et fossiles; avec un traite de la zoomorphose, ou rep¬ 
resentation des animaux qui les habitent: ouvrage dans lc- 
quel on trouve une nouvelle methode des les diviser. Tro- 
isieme edition. 1. De Bure, Paris, lx -I- 878 pp. 

Finlay, H. J. 1926. A further commentary on New Zealand mol¬ 
luscan systematics. Transactions of the New Zealand Insti¬ 
tute 57:320-485. 

Finlay, H. J. 1928. The Recent Mollusca of the Chatham Islands. 
Transactions of the New Zealand Institute 59:232-286. 

Finlay, H. J. 1930. Additions to the Recent molluscan fauna of 
New Zealand. Transactions of the New Zealand Institute 61: 
222-247. 

Fischer von Waldheim, G. 1807. Museum Demidoff, ou cata¬ 
logue systematique et raissone des curiosites de la nature et 
de Part donnees a 1’Universite lmperiale de Moscou par son 
Excellence Monsieur Paul de Demidoff, Conseiller d’Etat 
actuel, Chevalier dc FOrdre de St. Vladimir de la Premiere 
Classe, etc. etc. 3. Moscow, x + 330 pp. 

Fleming, C. A. 1953. The geology of Wanganui Subdivision. 
Waverley and Wanganui Sheet Districts (N137 and N138). 
New Zealand Geological Survey Bulletin (n.s) 52. 362 pp. 

Fleming, C. A. 1958. A new species of Sigapatcdla (Gastropoda) 
from Cape Maria van Diemen, Northland, New Zealand. 
Records of the Dominion Museum 3:141-143. 

Grant-Mackie, J. A. & M. Chapman-Smith. 1971. Paleontolog¬ 
ical notes on the Castlecliffian Te Piki bed, with descriptions 
of new molluscan species. New Zealand Journal of Geology 
and Geophysics 14:655-704. 

Gray, J. E. 1835. Catalogue of shells collected on the east coast 
of New Zealand, by the Rev. W. Yate. Pp. 307-310 in W. 
Yate, An Account of New Zealand; and of the Formation 


and Progress of the Church Missionary Society’s Mission in 
the Northern Island. Seeley and Burnside: London. 

Gray, J. E. 1843. Catalogue of the species of Mollusca and their 
shells, which have hitherto been recorded as found at New 
Zealand, with the description of some lately discovered spe¬ 
cies. Appendix 4, pp. 228-265 in E. Dieffenbach, Travels in 
New Zealand; with Contributions to the Geography, Geol¬ 
ogy, Botany, and Natural History of that Country 2. Murray: 
London. 

Gray, J. E. 1847. A list of the genera of Recent Mollusca, their 
synonyma and types. Proceedings of the Zoological Society 
of London 15:129-219. 

Gray, J. E. 1867. Notes on the specimens of Calyptraeidae in 
Mr. Cuming’s collection. Proceedings of the Scientific Meet¬ 
ings of the Zoological Society of London 1867:726-748. 

Harris, G. F. 1897. Catalogue of Tertiary Mollusca in the De¬ 
partment of Geology, British Museum (Natural History). 
Part 1. The Australasian Tertiary Mollusca. British Museum 
(Natural History), London. 407 pp. 

Hedley, C. 1913. Studies on Australian Mollusca. Part 11. Pro¬ 
ceedings of the Linnean Society of New South Wales 38: 
258-339. 

Hoagland, K. E. 1977. Systematic review of fossil and Recent 
Crepidula and discussion of evolution of the Calyptraeidae. 
Malacologia 16:353-420. 

Hoagland, K. E. 1983. Notes on type specimens of Crepidula 
(Prosobranchia: Calyptraeidae) in the Museum National 
d’Histoire Naturelle, Paris. Proceedings of the Academy of 
Natural Sciences of Philadelphia 135:1-8. 

Hutton, F. W. 1873a. Catalogue of the Marine Mollusca of New 
Zealand. Government Printer: Wellington. 116 pp. 

Hutton, F. W. 1873b. Catalogue of the Tertiary Mollusca and 
Echinodermata of New Zealand, in the Collection of the 
Colonial Museum. Government Printer: Wellington. 48 pp. 

Hutton, F. W. 1878. Revision des coquilles de al Nouvelle-Ze- 
lande et des lies Chatham. Journal de Conchyliologie 26:5- 
57. 

Hutton, F. W. 1880. Manual of the New Zealand Mollusca. Gov¬ 
ernment Printer: Wellington. 224 pp. 

Hutton, F. W. 1883. Notes on some branchiate Gastropoda. 
Transactions of the New Zealand Institute 15:118-131. 

Hutton, F. W. 1885. Descriptions of new Tertiary shells. Part 2. 
Transactions of the New Zealand Institute 17:325-332. 

Hutton, F. W. 1893. The Pliocene Mollusca of New Zealand. 
Pp. 35-92 in J. J. Fletcher (ed.). The MacLeay Memorial 
Volume. Linnean Society of New South Wales: Sydney. 

1CZN 1999. International Code of Zoological Nomenclature. 4th 
ed. The International Trust for Zoological Nomenclature, 
London. 306 pp. 

Iredale, T. 1915. A commentary on Suter’s “Manual of the New 
Zealand Mollusca,” Transactions of the New Zealand Insti¬ 
tute 47:417-497. 

Ivanov, D. L. & Y. I. Kantor. 1991. Paul Demidoff’s malaco- 
logical collection in the Zoological Museum of Moscow 
University. Moscow University Press. 94 pp. 

Ivanov, D. L., Y. 1. Kantor, A. V. Sysoev & R. V. Egorov. 
1993. Type specimens of molluscs described by G. Fischer 
von Waldheim in 1807. Apex 8:71-94. 

Keen, A. M. 1971. Sea Shells of Tropical West America. Marine 
Mollusks from Baja California to Peru. Stanford University 
Press: Stanford, California. 1064 pp. 

Lamarck, J. B. P. A. deM. de. 1799. Prodrome d’une nouvelle 
classification des coquilles. Memoires de la Societe 
d’Histoire Naturelle de Paris (1)1:63-91. 



B. A. Marshall, 2003 


Page 143 


Laws, C. R. 1940. Palaeontological study of Nukumaruan and 
Waitotaran rocks near Wanganui. Transactions of the Royal 
Society of New Zealand 70:34-56. 

Lesson, R. R 1830. Mollusques, annelides et vers. Chapter 11, 
pp. 239-448 in L. J. Duperry, Voyage autour du monde 
execute par ordre du Roi, sur la corvette de S. M. La Co- 
quille pendant les annees 1822, 1823, 1824 et 1825, sous le 
ministere et conformement aux instructions de S.E.M. Le 
Marquis de Clermont-Tonnerre, Ministre de la Marine. Zool- 
ogie 2 (1). Bertrand: Paris. 

Macpherson, J. H. & C. J. Gabriel. 1961. Marine Molluscs of 
Victoria. Melbourne University Press: Melbourne, xv + 475 

pp. 

Martens, E. von. 1873. Critical list of the Mollusca of New 
Zealand contained in European collections, with references 
to descriptions and synonyms. Hughes: Wellington. 51 + viii 
pp (+ separate “Errata and addenda,” Colonial Museum, 
Wellington, 1874, 3 pp.). 

Marwick, J. 1928. The Tertiary Mollusca of the Chatham Is¬ 
lands, including a generic revision of the New Zealand Pec- 
tinidae. Transactions of the New Zealand Institute 58:432- 
506. 

Marwick, J. 1948. Lower Pliocene Mollusca from Otahuhu, 
Auckland. New Zealand Geological Survey Palaeontological 
Bulletin 16. 38 pp. 

McLean, J. H. 1995. Three additional new genera and two re¬ 
placement names for northeastern Pacific prosobranch gas¬ 
tropods. The Nautilus 108:80-82. 

Mestayer, M. K. 1928. A note on Sigapatella terraenovae Peile. 
A new Montfortula. Transactions of the New Zealand Insti¬ 
tute 59:622-624. 

Morton, J. E. & M. Millar. 1968. The New Zealand Sea Shore. 
Collins: London, Auckland. 638 pp. 

Nelson, L. & J. E. Morton. 1979. Cyclical activity and epithelia 
renewal in the digestive gland tubules of the marine proso¬ 
branch Maoricrypta monoxyla (Lesson). Journal of Mollus- 
can Studies 45:262-283. 

Oliver, W. R. B. 1923. Marine littoral plant and animal com¬ 
munities in New Zealand. Transactions of the New Zealand 
Institute 54:496-545. 

Osselaer, C. Van. 1999. Counting shell whorls. Remarks. Apex 
14:33-42. 

Peile, A. J. 1924. A new species of Sigapatella ( S . terraenovae). 
Proceedings of the Malacological Society of London 16:21— 
23. 

Pilkington, M. C. 1974. The eggs and hatching stages of some 
New Zealand prosobranch molluscs. Journal of the Royal 
Society of New Zealand 4:411-431. 

Pilkington, M. C. 1976. Descriptions of veliger larvae of mon- 
otocardian gastropods occurring in Otago plankton hauls. 
Journal of Molluscan Studies 42:337-360. 

Powell, A. W. B. 1937. The Shellfish of New Zealand. An Il¬ 
lustrated Handbook. Unity Press: Auckland. 100 pp. 

Powell, A. W. B. 1940. The marine Mollusca of the Aupourian 
Province. Transactions of the Royal Society of New Zealand 
70:205-248. 

Powell, A. W. B. 1946. The Shellfish of New Zealand [2nd, 
revised and enlarged ed.]. An Illustrated Handbook. Whit- 
combe & Tombs: Christchurch. 106 pp. 

Powell, A. W. B. 1951. Antarctic and subantarctic Mollusca: 
Pelecypoda and Gastropoda. Discovery Reports 26:47—196. 

Powell, A. W. B. 1955. Mollusca of the Southern Islands of 
New Zealand. Cape Expedition Series 15. Department of 
Scientific and Industrial Research: Wellington. 151 pp. 


Powell, A. W. B. 1957. Shells of New Zealand [3rd and enlarged 
ed.]. An Illustrated Handbook. Whitcombe & Tombs: Christ¬ 
church. 202 pp. 

Powell, A. W. B. 1960. Antarctic and subantarctic Mollusca. 
Records of the Auckland Institute and Museum 5:1 17-193. 

Powell, A. W. B. 1962. Shells of New Zealand. 4th ed. An 
Illustrated Handbook. Whitcombe & Tombs: Christchurch. 
203 pp. 

Powell, A. W. B. 1976. Shells of New Zealand [5th revised ed.]. 
An Illustrated Handbook. Whitcoulls: Christchurch. 154 pp. 

Powell, A. W. B. 1979. New Zealand Mollusca. Marine, Land 
and Freshwater Shells. Collins: Auckland. 500 pp. 

Quoy, J. C. R. & P. Gaimard. 1835. Zoologie 3[ii]:367-954. 
Voyage de decouvertes de 1’Astrolabe, execute par ordre du 
Roi, pendant les annees 1826-1827-1828-1829, sous le 
commandement de M. J. Dumont D’Urville. Tastu: Paris. 

Reeve, L. 1842. Conehologia systematica, or Complete System 
of Conchology: in Which Lepades and Conchiferous Mol¬ 
lusca Are Described and Classified According to Their Nat¬ 
ural Organisation and Habits. 2. Longman, Brown, Green & 
Longman: London. 337 pp. 

Reeve, L. 1859a. Conehologia Iconica; or. Illustrations of the 
Shells of Molluscous Animals 11. Monograph of the genus 
C rep id ula. Reeve: London. 5 pis. 

Reeve, L. 1859b. Conehologia Iconica; or, Illustrations of the 
Shells of Molluscous Animals 1 1. Monograph of the genus 
Trochita. Reeve: London. 3 pis. 

Rehder, H. A. 1943. The molluscan genus Trochita Schumacher 
with a note on Bicatillus Swainson. Proceedings of the Bi¬ 
ological Society of Washington 56:41-46. 

Riedel, F. 2000. Ursprung und Evolution der “hdheren” Caen- 
ogastropoda. Berliner Geowissenschaftliche Abhandlungen 
E32. 240 pp. 

Smith, E. A. 1915. Mollusca. Part 1.—Gastropoda Prosobran- 
chia, Scaphopoda, and Pelecypoda. British Antarctic (“Terra 
Nova”) Expedition, 1910. Zoology 2(4):61— 1 12. 

Sowerby, G. B [1st of name] 1824. The genera of Recent and 
fossil shells, for the use of students in conchology and ge¬ 
ology. Crepidula. Part 23. Sowerby: London. 1 pi + unpa¬ 
ginated text. 

Sowerby, G. B. [3rd of name] 1883. Thesaurus conchyliorum, 
or monographs of the genera of shells. 5. Monograph of the 
family Calyptraeidae. Sowerby: London. 55-74. 

Spencer, H. G., B. A. Marshall & R. C. Willan. Phylum Mol¬ 
lusca. In D. P. Gordon (ed.). The New Zealand Inventory of 
Biodiversity: a Species 2000 Symposium Review. Canter¬ 
bury Press: Christchurch (in prep.). 

Spencer, H. G. & R. C. Willan. 1996. The marine fauna of 
New Zealand. Index to the fauna: 3. Mollusca. New Zealand 
Oceanographic Institute Memoir 105. 125 pp (“1995,” pub¬ 
lished February 1996). 

Suter, H. 1904. Phylum, Mollusca. Pp. 57-95 in F. W. Hutton 
(ed.). Index faunae Novae Zealandiae. Dulau: London. 

Suter, H. 1906. Notes on New Zealand Mollusca, with descrip¬ 
tions of new species and subspecies. Transactions of the 
New Zealand Institute 38:316-333. 

Suter, H. 1913. Manual of the New Zealand Mollusca with an 
Atlas of Quarto Plates (1915). Government Printer: Welling¬ 
ton. 1120 pp. 

Suter, H. 1915. Revision of the Tertiary Mollusca of New Zea¬ 
land, based on type material. Part 2. New Zealand Geolog¬ 
ical Survey Palaeontological Bulletin 3. 69 pp. 

Thiele, J. 1929. Handbuch der Systematischen Weichtierkunde. 
1 (1). Fischer: Jena. 1-376. 



Page 144 


The Veliger, Vol. 46, No. 2 


Tryon, G. W. 1886. Manual of Conchology. 8. The author, Phil¬ 
adelphia. 461 pp. 

Walsby, J. & J. Morton. 1982. Marine molluscs. Part 1. Am- 
phineura, Archaeogastropoda & Pulmonata. Leigh Marine 
Laboratory: University of Auckland. 89 pp. 

Wenz, W. 1940. Gastropoda. Teil 1: Allgemeiner Teil und Pro- 
sobranchia 1 (1)4. Pp. 721-960 in O. H. Schindewolf (ed.), 
Handbuch der Paliiozoologie 6. Borntraeger: Berlin. 

Werner. B. 1951. Uber die Bedeutung der Wasserstromerzeu- 
gung und Wasserstromfiltration fur die Nahrungssaufnahme 
der Ortsgebunden Meeresschnecke Crepidula forniccita L. 
(Gastropoda Prosobranchia). Zoologischer Anzeiger 146:97- 
113 . 

Werner, B. 1952. Ausbildungsstufen der Filtrations-mechanis- 
men bei filtrierenden. Prosobranchiern. Verhandlungen der 
deutschen zoologischen Gesellschaft, Zoologisher Anzieger 
Supplement 17:529-546. 


Werner, B. 1953. Uber den Nahrungserwerb der Calyptraeidae 
(Gastropoda Prosobranchia). Morphologie, histologie und 
funktion der am Nahrungserwerb beteiligten organe. Hel- 
golander wissenschaftliche Meeresuntersuchungen 4:260- 
315. 

Werner, B. 1959. Das Prinzip des endlosen Schleimfilters beim 
Nahrungserwerb wirbelloser Meerestiere. International Re¬ 
vue des gesamte Hydrobiologie 44:181-216. 

Wilson, B. 1993. Australian Marine Shells. Prosobranch Gastro¬ 
pods. Part 1. Odyssey: Kallaroo. 408 pp. 

Zorn [Von Plobsheim], F. A. 1778. Beschreibung der auf den 
Tafeln No. I ind II abgebildeten Conchylien nebst dem Ver- 
zeichniss aller derjenigen sogenannten Conchylien, die in 
der gesellschaftlichen Sammlung befindlich sind. Neuen Sa- 
mmlung von Versuchen und Abhandlungen der naturfor- 
schenden Gesellschaft in Danzig 1:247-288. 



